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1. INTRODUCTION
Pursuant to A.R.S. § 40-253 and A.A.C. R14-3-111, Sulfur Springs Valley

Electric Cooperative, Inc. ("SSVEC" or "Cooperative") hereby submits its Application for

Rehearing and Reconsideration ("Application") of Decision No. 71274 dated September

8, 2009 ("Decision") issued by the Arizona Corporation Commission ("Commission") in

Docket No. E-01575A_08-0328. In addition to, and in support of, this Application,

SSVEC incorporates by reference the matters set forth in its (1) Closing Brief filed in this

docket on May 22, 2009, (2) Reply Brief filed in this docket on June 9, 2009, and (3)

Exceptions to the July 14, 2009, Recommended Opinion and Order filed in this docket on

July 23, 2009 ("Exceptions").

For the reasons set forth below, SSVEC submits that the Decision is contrary to

law, exceeds the Commission's jurisdiction, and is arbitrary, capricious, discriminatory,

and/or unsupported by the evidence in the record. SSVEC requests that the Commission

reconsider the matter and issue a modified Decision that: (1) adopts the revenue

requirement set forth in the Recommended Opinion and Order ("ROO"), (2) neither

prohibits the Cooperative from constructing a 69 kV power line to the Sonoita/Patagonia

area, nor requires the Cooperative to conduct an independent feasibility study, and (3)

adopts the Cooperative's requests regarding the administration of its Wholesale Power

and Fuel Cost Adjustor ("WPFCA") with respect to the Commission's approval of

adjustor increases as described herein and in SSVEC's Exceptions.

II. RATE CASE BACKGROUND
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SSVEC is an Arizona member-owned non-profit rural electric distribution

cooperative headquartered in Willcox, Arizona. SSVEC is a Class A electric public

service corporation that serves most of Cochise County and portions of Santa Cruz, Pima,

and Graham Counties, pursuant to a Certificate of Convenience and Necessity issued by

the Commission. SSVEC's 13-member elected Board of Directors ("Board") oversees all

1



aspects of the Cooperative's operations and approves the annual operating budget for the

Cooperative. At a special meeting of the Board held on June 18, 2008, the Board

approved the filing of an application with the Commission for a hearing to determine the

fair value of its property for ratemaking purposes, to fix a just and reasonable return

thereon, to approve rates designed to develop such return, and for related approvals.

On June 30, 2008, the Cooperative filed the rate application with the Commission

pursuant to A.R.S. § 40-250. This was SSVEC's first request to increase its rates and

charges in more than 16 years since the Cooperative sought, and obtained, a rate increase

pursuant to Decision No. 58358 (July 23, 1993) in Docket No. U-1575-92-220 (the "1993

Rate Decision"). The application, as originally filed, sought to increase its annual revenue

by 8B10,881,590, which would have resulted in an increase in retail rates of approximately

11.75 percent. This requested increase was designed to enable the Cooperative to :

Increase its equity by 1.5 percent - 2.0 percent per year to reach the
Commission's recommended equity level of 30 percent by 2014/2015,

Increase its annual cash flow, and

Meet its financial objectives regarding the addition of new generation
sources resulting from continuing growth within its service territory.

What is important to note from the outset is that unlike the investor-owned utilities

that the Commission regulates, SSVEC is a non-profit member-owned cooperative that

has a member-elected Board that oversees the operations of the utility on behalf of the

members.1 As a non-profit cooperative, SSVEC has no shareholders. This makes it

fundamentally different than a typical investor-owned utility that has, as one of its

objectives, to earn as high a return as possible for the benefit of its shareholders. In the

case of a cooperative such as SSVEC, the profit motive is removed and its clear mandated
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This is one of the reasons why the Legislature deemed it unnecessary for the Residential Utility
Consumer Office ("RUCO") to continue to intervene in cooperative rate case proceedings before the
Commission on behalf of residential ratepayers and changed the law in 1994. RUCO was an intervenor in
SSVEC's last rate case.
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objective is to provide its members safe and reliable service at the least possible cost. The

Cooperative must collect from its member/ratepayers sufficient rates and charges to

operate the utility and have sufficient operating income (or operating margin) in order to

borrow money to fund capital improvement and other projects necessary to not only

maintain the utility, but to address growth within its service territory. Unlike an investor-

owned utility, if the Cooperative was to collect rates and charges from its members in

excess of what it needs in order to achieve these objectives, it is required to return the

excess to the member-ratepayers through capital credits. Unfortunately, the Decision

ignores this fundamental distinction in the matters that are the subj et of this Application.

At the conclusion of a rate case proceeding that involved 17 sets of data requests

from the Commission's Utilities Division ("Staff") totaling 269 questions and over 15,000

pages of documents in response to those questions, ll witnesses, three (3) full days of

hearing, closing and reply briefs, and the expenditure of considerable rate case expenses,

the Administrative Law Judge ("ALJ") issued a ROO that recommended a revenue

requirement of $102,370,096 which would have resulted in an overall revenue increase of

10.28 percent after more than 16 years without an increase. This would have increased

the average residential customer monthly bill by $9.04 to $97.82, or 10.18 percent. The

ALJ's recommendation was based upon overwhelming evidence that supported the

Cooperative's positions and rejected Staff"s recommended revenue requirement on the

basis that it was not supported by credible evidence. Additionally, because of the

uncontroverted evidentiary record, the ALJ recommended that the Cooperative not delay

construction of a planned 69 kV sub-transmission line.

Following the issuance of the ROO, the Commissioners adopted two amendments

offered by Commissioner Newman. The first amendment adopted Staff's proposed

2 . . . , . . . .
With the exception of the Cooperatlve s request to recover $298,622 in charitable contribution expenses

and almost all of its rate case expenses.
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revenue requirement of $100,430,597 (ultimately adjusted for an additional $10,000 of

rate case expenses) which lowered the overall rate increase from 10.28 percent to 8.19

percent resulting in an increase in the average residential monthly bill of $8.04 to $96.82

or 9.06 percent. This amendment arbitrarily reduced the proposed rate increase to the

average residential customer by $1.00 or 1.12 percent per month.3 This was done despite

the lack of evidentiary support and in violation of Arizona law.

The adoption of the second amendment exceeded the Commission's jurisdiction by

(i) prohibiting SSVEC from constructing a much needed 69 kV power line until further

Order of the Commission; and (ii) requiring the Cooperative to conduct an independent

feasibility study to determine alternatives to the 69 kV line, including the use of

renewable generation.

SSVEC, through this Application, is requesting that the Commission modify the

Decision to (1) establish a revenue requirement consistent with the revenue requirement

supported by the evidentiary record as set forth in the ROO, (2) neither prohibit the

Cooperative from constructing a 69 kV power line to the Sonoita/Patagonia area nor

require the Cooperative to conduct an independent feasibility study which is consistent

with the evidentiary record; and (3) adopt the Cooperative's requests regarding the

administration of its WPFCA with respect to the Commission's approval of adjustor

increases for the reasons set forth herein and in SSVEC's Exceptions.

111. THE DECISION DOES NOT ESTABLISH JUST AND REASONABLE
RATES IN VIOLATION OF ARIZONA LAW
A. Overview of the Legal Standards
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1. Rates and Charges Must be Just and Reasonable.

The Commission is established by Article 15, Section 1, of the Arizona

Constitution. The Commission's authority is derived from Article 15, Section 3, which

3 See Attachment A that demonstrates the financial differential between the Decision and the ROO.
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"shall have full power to, and shall,1
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provides, in pertinent part, that the Commission

prescribe just and reasonable classifications to be used and just and reasonable rates and

charges to be made and collected by public service corporations within the State for

service rendered therein." Ariz. Const. art. XV, § 3.

When setting rates for public utilities, the Commission should focus on the

principle that "total revenue, including income from rates and charges, should be

sufficient to meet a utility's operating costs and to give the utility and its stocldiolders a

reasonable rate of return on the utility's investment." Scales v. Arizona Corp. Comm'n,

118 Ariz. 531, 533-34, 578 P.2d 612, 614-15 (App. 1978). In the case of a cooperative,

the reasonable rate of return relates to the operating income or operating margin the utility

needs to achieve its financial and operational objectives consistent with its non-profit

status.

Although the Commission's authority to prescribe rates is plenary, (see Tucson

Elec. Power Co. v. Arizona Corp. Comm 'n., 132 Ariz. 240, 242, 645 P.2d 231, 233

(1982)), the Commission's rate-making authority is subject to the "just and reasonable"

clauses of Article 15, Section 3, of the Arizona Constitution. Residential Utility

Consumer Office v. Arizona Corp. Comm'n, 199 Ariz. 588, 591, 20 P.3d 1169, 1172 (App.

2001).

Under the Arizona Constitution, "the Commission is required to find the fair value

of the company's property and use such finding as a rate base for the purpose of

determining what are just and reasonable rates."

Public Service Co, 113 Ariz. 368, 370, 555 P.2d 326, 328 (1976) (citing Simms v. Round

Valley Light & Power Co., 80 Ariz. 145, 294 P.2d 378 (1956)). "Thus, the rates

established by the Commission should meet the overall operating costs of the utility and

produce a reasonable rate of return [or operating margin]. It is equally clear that the rates

cannot be considered just and reasonable if they fail to produce a reasonable rate of return

Arizona Corp. Comm'n v. Arizona
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[or margin in the case of a cooperative] or if they produce revenue which exceeds a

reasonable rate of return." Scates, 118 Ariz. at 534, 578 P.2d at 615 (emphasis added).

The CommissionS Determination of Just and Reasonable
Rates Must be Supported by the Evidence.

2.
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"The acceptance of evidence presented by one person over that presented by

another is not necessarily decisive because the weight given any of the evidence is within

the Commission's discretion, so long as that discretion is not abused." City of Tucson v.

Citizens Utilities Water Co., 17 Ariz. App. 477, 480-481, 498 P.2d 551, 554-555

(emphasis added) (citing Arizona Corp. Comm 'n. v. Arizona Wafer Co., 85 Ariz. 198, 335

P.2d 412 (l959)). "It is, however, also well established 'that a reasonable judgment

concerning all relevant factors is required in determining the fair value of the properties at

the time of inquiry."' City of Tucson, 17 Ariz. App. at 481, 498 P.2d at 555 (App. 1972)

(citing Arizona Water Co., 85 Ariz. At 200, 335 P.2d at 414). "If the Commission

'refuses to consider all the relevant factors, the fair value of the properties cannot have

been determined under our Constitution Mere speculation and arbitrary conclusions are

not substantial evidence and cannot be determinative." City of Tucson, 17 Ariz. App. at

481, 498, P.2d at 555 (emphasis added) (quoting Arizona Water Co., 85 Ariz. at 200, 335

P.2d at 414). When considering the Commission's decisions in a rate making context, the

Courts will look at the evidence only to determine if the decision is unreasonable in that it

lacks substantial support in the record, is arbitrary, or is otherwise unlawful. Chaparral

City Water Co. v. Arizona Corp. Comm 'n, Case No. 1 CA-CC 05-0002, Men. (App.,

Feb. 13, 2007) (citing Simms, 80 Ariz. at 154-155, 294 P.2d at 384). Moreover, in

establishing just and reasonable rates, the Commission may not simply

result." See generally id.

"back into a
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3. The Procedural Requirements Applicable to Setting Rates.

The process and procedures the Commission follows to gather and consider

evidence in setting rates are quasi-judicial in character. Perhaps the clearest statement of

the Commission's duties is found in State ex rel. Corbin v. Arizona Corp. Comm 'n, 143

Ariz. 219, 693 P.2d 362 (App. 1984):

requirements. There must be evidence
Nothing

[A proceeding to set rates] carries with it fundamental procedural
There must be a full hearing.

adepate to support pertinent and necessary findings of fact.
can e treated as evidence which is not introduced as such.... Facts
and circumstances which ought to be considered must not be
excluded. Facts and circumstances must not be considered which
should not legally influence the conclusion. based on the
evidence must embrace the basic facts which are to sustain
the order....

F findings
needed

A proceeding before the Commission that involves the required
taking and weighing of evidence, determinations of fact based upon
the consideration of the evidence, and the making of an order
supported by such findings, has a quality resembling that of a judicial
proceeding. Hence, it is frequently described as a proceeding of a
quasijudicial character. The requirement of a 'full hearing' has
obvious reference to the tradition of judicial proceedings in which
evidence is received and weighed by the trier of the facts. The
"hearing" is designed to afford the safeguard that the one who
decides shall be bound in good conscience to consider the evidence,
to be guided by that alone, and to reach his conclusion uninfluenced
by extraneous considerations, which in other fields might have play
in determining surely executive action. The 'hearing' is the hearing
of evidence andPargument.
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In ex rel. Corbin, 143 Ariz. at 224, 693 P.2d at 367 (quoting Morgan v. United States, 298

U.S. 468, 56 S.ct. 906, 80 L.Ed. ad 1288 (1936) (citations omitted)).

Thus, the Commission's decision must be based on factual findings that are

supported by the evidence presented by the parties in this proceeding, with due regard to

the expertise and credibility of the witnesses, as well as the authorities and precedent

supporting the parties' positions. The Commission cannot disregard the evidence

supporting the ROO in this case in order to achieve lower utility rates.
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In In Ex rel. Corbin, the Court rejected the Commission's argument that because of

the agency's constitutional genesis, the Commission is not subject to legislative control

and judicial scrutiny in setting rates, noting that Article 15, Section 6, of the Arizona

Constitution expressly authorizes the Legislature to regulate the procedural aspects of

Commission rate proceedings. Id. at 224-25, 693 P.2d at 367-368. The Legislature has

exercised this power by enacting various statutes, codified in Title 40 of the Arizona

Revised Statutes, which impose procedural requirements on the Commission and subject

the agency to the requirements of the Arizona Administrative Procedure Act ("APA").4

Under the APA, a contested case is defined as "any proceeding, including rate

making in which the legal rights, duties or privileges of a party are required or

permitted by law, other than this chapter, to be determined...."5 In a contested case, the

agency's "final decision shall contain findings of fact and conclusions of law, separately

stated. Findings of fact, if set forth in statutory language, shall be accompanied by a

concise and explicit statement of the underlying facts supporting the findings."6

"It is the general rule that the findings of administrative agencies must be explicit

to enable the reviewing court to review the decision intelligently and to ascertain whether

the facts as found afford a reasonable basis for the decision . " Wammack v. Industrial

Comm 'n of Arizona, 83 Ariz. 321, 325, 320 P.2d 950, 953 (1958) (citation omitted)

(emphasis added). Moreover, "[r]equiring findings of basic facts by an administrative

agency assures more careful administrative consideration, protects against carelessness,

and arbitrary action, assists parties in planning their cases for rehearing and judicial

review and keeps such agencies within their jurisdiction." Civil Serv. Comm 'n of City of

Tucson v. Livingston, 22 Ariz. App. 183, 188, 525 P.2d 949, 954 (App. 1974) (citation

omitted) (emphasis added). "Findings based on the evidence must embrace the basic facts

4 A.R.S. § 41~100l, et seq.
5 A.R.S. § 41-1001(4) (emphasis added).
0 A.R.S. § 41-1063.
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which are needed to sustain the order." Livingston, 22 Ariz. App. At 189, 525 P.2d at 955

(citing Morgan, 298 U.S. 468, 56 s. Ct. 906, 80 L.Ed. ad 1288).

B. The Commission's Adoption of Staff's Proposed Revenue Requirement
is Unreasonable, Lacks Substantial Evidentiary Support in the Record,
is Arbitrary, and is Otherwise Unlawful.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

At the August 25, 2009, Open Meeting, the Commission adopted Commissioner

Newman's Proposed Amendment  No.  5 which rejected the revenue requirement  o f

$102,370,096 set  forth in the ROO in favor of Staffs proposed revenue requirement

(adjusted for rate case expenses) of $l000430,597.7 The adopt ion of this revenue

r e q u i r e me n t  i s  c o n t r a r y  t o  t h e  r e c o mme n d a t io n  o f  t h e  A L J  w h o  b a s e d  h e r

recommendation on (i) the weight of evidence presented at the hearing (which included

extensive pre-filed testimony), (ii) extensive cross-examination of Cooperative and Staff

witnesses, (iii) ALJ questioning of witnesses, and (iv) the Closing and Reply Briefs filed

by the Cooperative and Staff.

The $1,939,499 difference in t he revenue requirement  st ems from var ious

adjustments and assumptions that Staff made regarding its proposed revenue requirement.

SSVEC maintained throughout the proceeding that the attainment of its recommended

revenue requirement (as adjusted in the ROO) is critical for the Cooperative to achieve its

financial and operational objectives, including the achievement of a 30 percent level of

equity by 2016, which was the stated goal agreed upon by Staff and the Cooperative, and

as also found in the Decisions Those Staff adjustments are as follows :

Reduced operating margin [$],380,872).

There was no credible basis for Staffs proposed reduction of the Cooperative's

operating margin other than to simply lower rates. Moreover, this reduced operating

margin makes the agreed-upon stated goal of SSVEC achieving a 30 percent equity level

1.

7 A copy of Commissioner Newman's Proposed Amendment No. 5 is attached hereto as Attachment B.
8 Decision at page 43, Finding of Fact No. 30.
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by 2016 impossible, and meeting such equity goals will require an additional nine years to

accomplish.9 The evidence presented at the hearing clearly demonstrated that Staffs

proposed revenue requirement adopted in the Decision will result in SSVEC not achieving

the 30 percent equity level by 2016.10

Surrebuttal Schedule CSB-23 to the Surrebuttai Testimony of Crystal Brown

(Hearing Exhibit S-7) sets forth Staffs equity and long-term debt projections.H It should

be noted that the top portion of that Schedule is derived from the Cooperative's Rebuttal

Exhibit  DH-9 attached to  Mr.  David Hedrick's  testimony. Therefore, both the

Cooperative and Staff are in agreement with this starting point for this calculation.

However, the bottom portion of Surrebuttal Schedule CSB-23 clearly shows where Staff

deviated in order to justify its margin adjustment. In 2009, Staff begins increasing equity

by reducing long-term debt by $3 million. The $3 million derives from two adjustments:

$918,806 and $2,081,194 Based upon a review of the Surrebuttal Testimony and

Surrebuttal Schedule CSB-23, one cannot determine from where these adjustments were

derived. Therefore, Staff was asked to explain these two adjustments at the hearing. Ms.

Brown testified at the hearing that the $918,806 that Staff had previously agreed SSVEC

was entitled to was derived from the increase in margin in the Fort Huachuca contract.12

Staff then arbitrarily assigned that portion of the increase in margin towards reduction of

long-term debt.13 In essence, Staff agreed with the Cooperative that it was entitled to an

additional $918,806 in margin expense associated with the Fort Huachuca contract, then

took it away from the Cooperative by assigning it to long-term debt reduction in order to

arbitrarily inflate the equity ratio.

9 See schedule attached as Attachment C comparing the increase in equity under the Decision as compared
to the ROO.
10 Hearing Transcript (hereinafter "Hr. Tr.") at page 388, line 23 through page 401, line 6.
11 Hearing Exhibit (hereinafter "Hr. Ex.") S-7 at page 12, lines 18-19.
12 Hr. Tr. at page 390, line 5 through page 391, line 11.
13 Id. at page 389, line 21 through page 390, line 4.
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If there is any doubt that this was an arbitrary adjustment, one just needs to look to

the next part of the calculation. When asked from where the $2,081,194 was derived, Ms.

Brown test ified that  it  came from exist ing margin or depreciat ion expense.14 Staff

admitted that it  came up with $2,081,194 because it  determined it  wanted to decrease

long-term debt  by $3 million,  so  after  applying the $918,806 adjustment ,  it  simply

subtracted that amount to come up with the additional $2,081,194 in order to "back in" to

the $3 million reduction. When asked why Staff decided to reduce long-term debt by $3

million, Ms. Brown testified that Staff wanted the Cooperative to contribute $3 million of

its own equity to reduce debt, which in turn would increase equity.15 As evidenced in the

record,  the major flaw in Staffs analysis is that  Staff reduces long-term debt  by an

arbitrary amount of $3 million. Mr. Hedrick's Rebuttal Exhibit DH-9 already included a

reduction in long-term debt by the entire amount of the net margin produced under the

proposed revenue requirement.

Staffs analysis is further flawed because one of the objectives of this rate case was

for the Commission to authorize a revenue requirement that includes a margin component

t o  achieve 30 percent  equit y by 2016. The result  o f t he  ado pt io n o f t his  S t aff

recommendation (which only works on paper but  does not  work in reality) is that  the

Cooperative will require an addit ional $3 million of margin to reduce long-term debt.

Therefore, based on Staff' s analysis, the Cooperative would be $3 million short per year

of meeting its margin needs to build equity. When asked if the Cooperative could achieve

a 30 percent  equity level by 2016 without this adjustment, Ms. Brown agreed that  all

things being equal, the Cooperative could not achieve this objective by 2016, and it would

take considerably longer to attain.16

14 Id. at page 391, line 12 through page 394, line 9.
15 Ia' at page 394, lines 14-19.
16 Id. at page 394, line 20 through page 395, line 5.
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Additionally, Staff testified that it reduced long-term debt by an arbitrary amount

of an additional 10 percent, or $l,916,057, starting in 2012 based upon the "bad

economy".17 Ms. Brown testified that Staff does not believe the Cooperative will grow at

the same pace and, therefore, will not have to borrow as much.l8 When asked from where

the 10 percent came, Ms. Brown testified that it was based upon "Staff's professional

judgment" as to what would happen in the future.19 However, Staff does not know what

will happen in the future. This was an arbitrary determination to further reduce long-term

debt in order to justify a lowering of the Cooperative's operating margin to mitigate the

rate increase.

This adjustment is inconsistent with two important and undisputed facts. First, Mr.

Huber testified that SSVEC's level of capital projects are needed to provide service and

would continue into the future as planned, which would require SSVEC to continue its

current level of borrowing.20 Second, Staff offered no evidence regarding the

Cooperative's level of growth or need for plant additions to support its recommendation.

With this additional $1.9 million adjustment Staff has assigned from the very operating

margin (that Staff already agreed the Cooperative is entitled), it used approximately $4.9

million towards long-tenn debt reductions to artificially inflate the equity level in order to

be able to show that SSVEC could reach a 30 percent equity level by 2016. Without these

adjustments, Staff acknowledged that SSVEC's attainment of a 30 percent equity level

will be significantly delayed. Moreover, based upon Surrebuttal Schedule CSB-23, Staff

agreed that the Cooperative's analysis set forth in Mr. Hedrick's Rebuttal Exhibit DH-9 is

the appropriate starting point for the analysis.

17 Id. at page 395, lines 21-24.
18 Id. at page 396, line 7 through page 397, line 5.
19 Id. at page 397, lines 6-12.
20 Id at page 85, line 15 through page 87, line 19.
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The net result of Staffs margin adjustments reduced the annual revenue

requirement by $1,380,872 The evidence presented overwhelmingly demonstrated that

Staffs proposed operating margin adjustment was arbitrarily determined for the sole

purpose of lowering the rates and was not supported by the evidence. The ALJ agreed,

and the ROO stated, the following:

Staff' s assumptions about the amount of Ion -term debt that the
Cooperative will require in the future is not sufficiently supported to
warrant dismi2sising
capital needs.

the Cooperative's analysis and projections of its

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Notwithstanding the above evidence and analysis to the contrary, the above quoted

language was deleted from the Decision, and the Cooperative's revenue requirement was

reduced by $1,380,872 The Decision ignored the evidence and arbitrarily found in (1)

Finding of Fact No. 31 that "[t]he evidence supports the Staffs projection for equity

growth" and (2) Finding of Fact No. 32 that Staffs proposed revenue requirement will

allow the Cooperative to "achieve a 30 percent equity ratio in a reasonable period of

time". This is despite the evidence to the contrary and the finding in Finding of Fact No.

30 that "[t]he goal of increasing SSVEC's equity to 30 percent of total capitalization by

approximately 20 l6 is reasonable".

2. Payroll Expense Aa.yu5tment {$523,570).

Staff' s reduction of known and measurable payroll expenses post-test year is not

appropriate. Staff reduced payroll expenses by $523,570 as a result of the Cooperative's

inclusion of 10 employees that were hired after the Test Year in 2008. Staff stated it was

not appropriate to include the additional 10 employees because there was a corresponding

reduction in staff by employees leaving the Cooperative. Unfortunately, this is not

supported by the facts in this case. As Mr. Hedrick testified in his Rebuttal Testimony:

21 ROO at page 16, lines 20-22 (emphasis added).
22 Hr. Ex. S-6 at page 18, lines 14-17.
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(i) the reduction was due to seasonal or part~time employees leaving, and the staffing level

included in the rate application shows a net gain of 10 employees, (ii) the payroll level

proposed by SSVEC is representative of the known, measureable, and continuing level of

payroll expenses needed to provide quality service to members, and (iii) the Cooperative

experienced significant  growth over the past  five years. Accordingly, the number of

employees is reasonable and necessary in order to serve the members.

In response to this argument, Staff noted that the payroll costs outside of the Test

Year were not known and measurable and would violate the matching of revenues and

expenses.24 However, in his Rejoinder Testimony, Mr. Hedrick reiterated that (i) these

employees were hired shortly after the end of the Test Year so that the Cooperative could

continue to maintain a high level of reliable service, (ii) it was not unreasonable to include

these costs in light of SSVEC's margins, equity, and other indicators, and (iii) they are

known and measurable payroll costs.25

As noted by Staff, A.A.C. R14-2-l03.A.3.i states that pro Ronna adjustments are

"adjustments of actual Test Year results to obtain a more realistic relationship between

revenues, expenses, and rate base". There is nothing that precludes the Commission from

recognizing post~Test Year pro forma adjustments. At the hearing, Staff acknowledged

that  post -year adjustments are appropriate so  long as they provide a more realist ic

relat ionship between revenue and expenses. The 10 employees at  issue were hired in

April 2008, less than four months after the end of the Test Year and are on the payroll

today. But because they were hired outside of the Test  Year, Staff maintains that  it  is

inappropriate to  include the expenses associated with those employees in SSVEC's

revenue requirement. However, Staff itself made a pro forma adjustment to increase

interest expense that occurred in November 2008, ll months after the end of the Test Year
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23 Hr. Ex A-8 at page 8, line 9 through page 9, line 23.
24 Hr. Ex. S-7 at page 3, line 24 through page 5, line 17.

Hr. Ex. A-9 at page 3, lines 3-23 .25
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s to maintain service quality arising from the high growth

to provide a more realistic relationship between expenses and rate base and because Staff

believed that the expense was reflective of reasonable interest expense for SSVEC going

forward.26

If Staff considers an interest expense that occurred 11 months after the Test Year to

be known and measurable, it is inconsistent to say that 10 employees that were hired a

mere four months after the Test Year that are still on the payroll today are not a known

and measurable expense. Moreover, Staff admits that because these 10 employees are on

the payroll today, SSVEC would have to continue paying these employees from its

margins.27

After weighing this considerable evidence, the ALJ recommended in the ROO, and

the Decision contains, the following:

to normalize Test Year results to

that growth in staffing, including the employees
T e evidence shows that the
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The Commission considers post-Test Year adjustments on a case-by-
case basis, in an attempt reflect
known and measurable changes to the Test Year. In this case,
although it does not appear that the 2007 staffing levels were
abnormally low or not normal,' the Cooperative has demonstrated
that its requested Payroll Expense represents a known and
measurable ex else, as well as a continuous level of staffing. Staff
believed that if@ employees were hired to service growth in 2008 and
future years. However, the Cooperative has shown that in the five
years commencing in 2003, it has experienced significant growth and

at issue, over the
same period has grown proportionately.
new emolovees were hired in early 2008 to achieve sufficient staffing
leve lat
occurred from 2003 thou h 2008, and were not hired to serve
growth the Test Year. The Arizona
Administrative Code allows for adjustments to actual test year results
to obtain a normal or more realistic relationship between revenues
and expenses and rate base. In this case, the pro forma adjustment
reflects a realistic staff level and a known and measurable expense.

that occurred aler

26 Hr. Tr. at page 372, line 13 through page 373, line 14, Hr. Ex. S-6 at page 21, lines 23-25.
27 Hr. Tr. at page 387, line 9-16.
28 Decision at page 6, line 14 through page 7, line 3 (emphasis added).
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However, the ROO contained the following additional sentence based on the

evidence that was deleted from the Decision:

We find the adju§3ment to be reasonable, and adopt the Cooperative's
Payroll Expense.
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Despite the above-quoted language that remains in the Decision that provides the

evidence and justification for the inclusion of the payroll expense, as well as the ALJ's

recommendation, in order to "back in" to Staff' s proposed revenue requirement to lower

the rate increase, the Commission arbitrarily excised the language that found Staff's

proposed adjustment to be reasonable, thereby reducing the revenue requirement by an

additional $523,570.

3. Year-End Bonus and Safely Pay Adjustment ($45,058).

Staff characterized these payments as "incentive based" and not necessary to

provide safe and reliable service and should be paid from SSVEC's margins." However,

Staff did not object to the Cooperative recovering expenses for fair and reasonable

compensation.3l Practically speaking, and looking past what these payments are called to

what they actually are, the evidence demonstrated that these payments have not been

treated by the Cooperative as incentive-based and should, therefore, be considered as part

of the employees' compensation package. Although the Cooperative is not required to

pay these amounts, they have been consistently paid each year, including during the Test

Year, and were paid to all 195 employees.32

With respect to safety pay, maintaining the highest level of safety is an important

objective of the Cooperative. The $24,557 was the amount paid during 2007 to all 195

employees with the average payment being only $126.33 In SSVEC's last rate case, the

29 Roe at page 7, lines 3-4.
30 Hr. Ex. S-6 at page 21, lines 1-8, Hr. Ex. S-7 at page 8, line 22 through page 9, line 5.
31 Hr. Tr. at page 367, lines 13-19.
32 Hr. Ex. A-8 at page 11, lines 10-23, Hr. Ex. A-9 at page 4, lines 11-18.
33 Hr. Ex. A-8 at page 11, lines 16-19.
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Commission found "that the Cooperative has shown this expense to be appropriate and of

benefit to the Cooperative's ratepayers and will not disallow it."34 Regarding the year-end

bonus, the $20,500 of expense results in a $100 payment to employees during the Test

Year and is a routine and expected part of the employees' compensation.

Staff recommended that these expenses be paid from SSVEC's internally generated

cash flows. This would have the effect of further reducing SSVEC's margin, which is

inconsistent with the goal of achieving a 30 percent equity level by 2016.36

The Decision and ROO contain the following language:

Whether the Cooperative is required to pay year end bonuses
or not, employees have come to expect a relatively small
extra payment at the end of the year, which contributes to
employee morale and satisfaction and is one factor that allows
the Cooperative to retain its employees. The year end bonus
is not tied to performance and is distinguishable from other
situation where the Commission has not allowed the recovery
of incentive pay/bonuses. Encouraging employees to attend
safety meetings and maintain a safe record ultimately leads to
lower costs .

However, the ROO contained the following additional sentence based on the

evidence that was deleted from the Decision:

The Cooperative has demonstrated that these payments
reasonably benefit the members/ratepayers by helping to
promote a stable and well-trained workforce, and we wit not
disallow the inclusion of these expenses.
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Despite the above-quoted language that remains in the Decision that provides the

evidence and justification for the inclusion of the Year End Bonus and Safety Pay

34 1993 Rate Decision at page 14, lines 4-6.
35 Hr. Ex. A-8 at page ll, lines 21-23 .
36 Hr. Ex. S-7 at page 9, lines 2-5, See also Hr. Tr. at page 369, line 17 through page 370, line 25.
Although Ms. Brown suggests that this could also be paid from the Cooperative's depreciation expense,
she provided no support for SSVEC being required to do this as both SSVEC and Staff had previously
aagreed on the amount of depreciation expense that SSVEC was entitled to recover.
3 ROO at page 7, lines 18-23 .
38 ROO at page 7, line 23, through page 8, line 1 (emphasis added).
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expense, as well as the ALJ's recommendation quoted above, in order to "back in" to

Staff' s proposed revenue requirement to lower the rate increase, the Commission

arbitrarily excised the language that found Staff' s proposed adjustment to be reasonable,

thereby reducing the revenue requirement by an additional $45,058.

4. Rate Case Expenses Adjustment ($30,000).

At the hearing, the Cooperative put on extensive evidence demonstrating that the

rate case expenses that it had incurred in connection with this rate case were reasonable,

appropriate, and consistent with the experience of other similarly-situated utilities where

the Commission granted recovery of such expenses.39 The Cooperative also demonstrated

by overwhelming evidence, that Staff' s recommendation that the Cooperative would only

be entitled to recover a total of $100,000 ($20,000 per year over five years) was

unfounded. Based on the evidence, the ALJ recommended in the ROO that the

Cooperative's request for recovery of $397,608 over five years be reduced to $300,000

($60,000 per year) over five years. The Cooperative agreed to this recommendation in

accepting the ROO's recommended revenue requirement.

At the Open Meeting, Commissioner Pierce's Proposed Amendment No. 1 was

adopted and incorporated into the Decision. This Amendment amortized the recovery of

the $300,000 of rate case expenses over ten years instead of five. A copy of

Commissioner Pierce's Proposed Amendment No. l is attached as Attachment D. The

result is that the revenue requirement recommended in the ROO is further reduced by

$30,000 per year.40

The Decision itself sets forth a comparison of rate case expenses that the

Commission has approved for 10 other and acknowledged that the- _ - 41
utllltles

39 See SSVEC's Closing Brief, page 21, line 13 through page 28, line 21.
40 Because of the adoption of Commissioner Newman's Proposed Amendment No. 5, which adopted
Staffs lower revenue requirement, the effect of the adoption of Commissioner Pierce's Proposed
Amendment No. 1 increased Staffs revenue requirement by $10,000 per year.
41 Decision at page 13, lines 9-21 .
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Cooperative's recovery of $300,000 orate case expenses is:

... fair and reasonable, an represents a more realistic level
of total Rate Case Expense.

What was deleted from the ROO and not incorporated into the Decision was the following

language:

The five year recovery period we adopt is slightly longer than
usually seen not
unreasonable for this cooperative.

Instead, the Decision doubles the recovery period, thereby reducing the annual recovery

by had on the erroneous basis :

for an invest gowned utility, but

... that it has been 16 years since SSVEC's last rate case, and
given the recovery of SSVEC's prior rate case
expenses, it4 s appropriate to amortize rate case
expenses over ten years.

surplus
we elleve

At the August 25, 2009, Open Meeting, counsel for the Cooperative pointed out the

fallacy with respect to the above-cited basis for the extension of the recovery period as

follows:

I really would like to be heard on this one. This is sort of a
for us. You know, although

Commlssloner Pierce's amendment 1 allows for the full
$300,000, because of the 10-year amortization period, the
amendment really all but guarantees that we will never
recover it.

sticking . point here

Sulphur would file its next rate case in three to five years. I
You know, if the ROO is adopted as is, if it is adopted,

think it is going be sooner now because of the amendment,
you know. So t erefore the 300,000 of rate case expenses that
would be recovered would be, you know, probab y
50- and $80,000 by the time we get to the next rate case.

between
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Those additional rate case expenses that would have normally
come in over seven years I don't believe we would be getting,

42 Decision at page 14, lines 5-6.
43 Roe at page 14, lines 14-16.
44 Decision at page 14, lines 9-11 .
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because they would be looking at the revenue as it existed at
the time of the test year. So I don't think that we would ever
fully recover that 300,000 with the 10-year amortization.

Also, the amendment referred to the surplus recovery. And,
Commissioner, you mentioned it before over 16 years,
Sulphur's last rate ease authorized $15,000 in rate case
expenses, and so Sul hut had an additional 15,000 in revenue
for several years aler those rate case expenses had been
recovered.

this money, this excess amount, was Just simply reinvested in
the co-op,
stay out even longer than it normally would,
year period.

However, to characterize it as surplus is not really accurate in
the cooperative setting, because unlike an investor-owned
utility where that 15,000 might have gone to the shareholders,

and basically in a very tiny way he bed it be able to
o piously the 16-

And so again, when the rate case is based on a 2007 year test
year, so the total amount of revenue that was coming in at that
point that included $15,000 a year amount was looked at, and
so the revenue requirement increase is based on the deficiency
over the total amount of revenue which includes that 15,000.

So again, I think that the record, the record demonstrates that
we incurred these expenses, they were prudent. This was a
long and difficult case. The amount that the ALJ has
recommended is less than what we have spent on this rate
case yet in line with other similarly situated utilities. You
generally allow a three- to four-year amortization. We
voluntarily said live years would be fine.

And our request,
increase, in light of the passage
you would increase the amount of
rate case expense from the 100,000 to 00
recommends, and amortize it over live years. 5

you know, would be that you would
of the other amendment, that

associated with
as the judge

expense
the
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The Cooperative is unaware of the Commission ever adopting a 10-year

amortization period for the recovery of prudently incurred rate case expenses for any other

utility. The Decision itself demonstrates that a three-to-four-year amortization is typical,

and the ROO even noted that the five years proposed by the Cooperative itself was longer

than usual. There is no evidentiary or historical basis for the Commission's adoption of a

45 Transcript of Open Meeting (hereinafter "OM Tr.") at page 264, line 23 through page 266, line 25.
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10-year amortization period. Such actions are: (i) arbitrary and capricious, (ii)

inconsistent with the way the Commission has treated other regulated utilities in similar

cases and is therefore discriminatory, and (iii) solely for the purpose of artificially

lowering the rate increase. Moreover, this is a non-profit cooperative that cannot simply

pass unrecovered costs to its shareholders. Regardless, the members/ratepayers will pay

these expenses out of the Cooperative's operating margin, which is inconsistent with the

Commission's stated objective for the Cooperative to build its equity to 30 percent by

2016.
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c .

Based on the foregoing, the Commission ignored the overwhelming evidence

presented in the record that demonstrated that Staffs proposed revenue requirement

would not result in just and reasonable rates because of the artificial lowering of the

Cooperative's operating margin for the sole purpose of lowering the rate increase from the

10.28 percent set forth in the ROO to 8.19 percent established in the Decision. Although

the difference in the two revenue requirements to the average residential customer is only

$1.00 a month, the revenue impact to the Cooperative is almost $2 million per year.

Consequently, and inconsistent with the stated objective of this rate case to move SSVEC

to a 30 percent equity level by 2016 as set forth in Finding of Fact No. 30 of the Decision,

the Commission's arbitrary action will result in the Cooperative having insufficient

operating income for its anticipated capital requirements and to build its equity.

The ALJ that presided over the proceeding had an opportunity to evaluate and

weigh ail of the evidence presented, assess the expertise and credibility of the witnesses,

and ask questions to arrive at a recommendation consistent with the evidence. At the

August 25, 2009, Open Meeting, inquiry was made of the ALJ as to why she did not

recommend adoption of Staff" s proposed revenue requirement:

Conclusion
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I thought that the company's evidence inALJ RODDA:
terms of their capital needs and their projections
counterbalanced or outweighed Staff" s assumptions. And I
don't know, Staff made 10 percent, I don't know what the
basis of the 10 percent reduction is. I
million reduction in debt versus $2 million. I mean I dldn't
think there was sufficient analysis behind Staffs assumptions.

didn't know why $3

COM. KENNEDY: Madam Chairman. And I don't mean to
belabor the point, but I guess I am a little bit confused that we
have expert Staff who work and spend time, lots of time

' com any
their recommendation was a better recommendation in
revenue than Staff? I just want to make sure I am hearing you
correctly.

doing thelr analysis, but you thought that the and

ALJ RODDA: That gait of the analysis, yes. I guess that's --
it was the battle of t e experts. So you have to analyze the
evidence before you.

COM. KENNEDY: So, Madam Chairman, Judge Rodda,
would you say that we don't need Staffs their [sic] expertise?

ALJ RODDA: No. It is just in this particular circumstance,
this one case, this one assumption, that's the way/6 you know,

- every case I have to analyze evidence.I always
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By ignoring the evidence and adopting Staff" s proposed revenue requirement, the

Commission abused its discretion by reaching arbitrary conclusions that go against the

substantial credible evidence introduced at the hearing. This was done for the sole

purpose of lowering the rate increase, which resulted in the adoption of rates that are not

just and reasonable.47 The Cooperative has expended considerable time, resources, and

member/ratepayer money to bring this rate case. It has cooperated with Staff and the

Commission at every stage and at every level in order to have approved the revenue

requirement it needs to operate the utility and fulfill its future capital requirements, The

revenue requirement approved in the Decision all but guarantees it will be necessary for

SSVEC to tile for another rate increase much sooner than it otherwise would need to and

46 OM Tr. at page 228, line 12 through page 229, line 12.
47 . .

See Scares, supra, see also City of Tucson, supra.
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be forced to once again spend time, resources, and money. The one additional dollar

differential between the ROT's recommended revenue requirement and the Decision will

not create rate shock for SSVEC's members after paying 1993 rates for more than 16

years. The shortfall will, however, have a detrimental cumulative effect on the

Cooperative's ability to timely meet its capital needs and build its equity to the level this

Commission has consistently mandated for cooperatives.

Accordingly, the Commission should reconsider the Decision to adopt the revenue

requirement set forth in the ROO.
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Iv. THE SONOITA RELIABILITY PROJECT (69 KV LINE ISSUE)

BackgroundA.

SSVEC has been assiduously working toward a solution to bring quality, reliable

power to the Whetstone, Rain Valley, Elgin, Carmelo, Sonoita, and Patagonia, Arizona

areas (collectively the "Affected Areas") through its Sonoita Reliability Project

("Project"). The Project has taken years of planning, analysis, design consideration, cost

estimation, community participation, and review, and provided SSVEC the information

necessary for its management to make sound decisions based upon a balance of

community concerns and requirements of the Cooperative with respect to its obligation to

provide safe and reliable service within its service territory. As initially identified, the

solution to this Affected Area's reliability issues involves a new substation in Sonoita.

Based upon the Community's concerns, SSVEC obtained a new substation property in a

commercial land use area of Sonoita, rather than using its existing parcel in a residential

subdivision.

The 69 kV line necessary to energize the substation has been the most contentious

and emotional issue for the Project. The routing of this line has been the primary focus of

the community, and SSVEC has conducted numerous community meetings, met with

representative groups and individual property owners, welcomed presentations to its
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Board, and received e-mails and letters with opinions regarding the line location. There

was also considerable public comment made in this rate case docket.

As a non-partisan entity, SSVEC compiled the route arguments and balanced them

with basic aspects of business practices and cost analysis.

SSVEC determined that the most cost-effective option that impacted the least amount of

its members was for the route for the 69 kV line to follow its existing known easements

within the San Ignacio del Babocomari Land Grant ("SIDB") and the Sonoita Hills

subdivision, the location of SSVEC's original substation property, Buchanan. The SIDB

easement and affiliated easements to SSVEC's original substation property, Buchanan,

have been on record for more than a quarter of a century. SSVEC's 1982 purchase of

nearly 20 miles of SIDB easement, along with utilizing designated utility corridors, has

allowed SSVEC to significantly reduce overall project costs due to acquisition of rights-

of-way.

Additionally, the Cooperative provided Staff with information and extensive

analysis regarding the existing electric distribution facilities in the Affected Areas, as well

as infonnation regarding voltage instability as shown by SSVEC's Milsoft WindMil

Distribution Analysis Software.48 The distribution analysis shows that the system

currently has a 15% voltage drop on a 120-volt base, which exceeds acceptable limits set

by manufacturers of electrical apparatus design to withstand +/-10% voltage fluctuations.

This analysis clearly demonstrated that voltages do not meet Commission-mandated

(A.A.C. R14-2-208 Provision of Service) voltage levels set forth in the 1989 edition of

ANSI C84.1.49 ANSI C84.1 requires voltages to be maintained between 126-117 volts

and analysis for this circuit indicates voltages as low as 113V. The analysis provided to

With these facts in mind,
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48 Attached as Attachment E is a copy of a 3-ring binder ("Sonoita Reliability Project") containing
extensive information and analysis that was provided to Staff prior to the August 17, 2009, Open Meeting
and was referenced at such Open Meeting.
49 There are no updated editions.
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Staff further demonstrated that (i) the existing substation transformer has exceeded its

maximum capacity rating of 7MVA multiple times in the past five years, leading to loss of

functional life of the equipment, and (ii) the Arizona Department of Economic Security

Population Statistics for June 6, 2007, indicate a population growth forecast for the

Affected Areas within Santa Cruz County of 70-80 persons per year, using an average

household size of 2.3 persons, this would indicate a growth of at least 30 homes (or

services) per year to the Affected Areas thereby increasing the amount of load on the

substation transformer. SSVEC's new service/expansion of service records indicates an

actual average of 83 new/expanded services per year over the past five years.

Due to some public opposition to the proposed siring of the 69 kV line, the issues

relating to the Project were improperly interjected into this rate case (as more fully

discussed below). SSVEC subsequently provided the Commission and Staff with

information and qualified analysis demonstrating: (i) the need and necessity to construct a

new substation and affiliated 69 kV line, as the electric distribution facilities currently

servicing the Affected Areas have significant deterioration of power quality resulting from

an inordinately long feeder line, (ii) insufficient line and transformer capacity, (iii) non-

conforming equipment serialization, and (iv) an average reliability occurrence of 270

outage hours per year over the last 10 years.50 The existing line does not adequately and

reliably serve the existing customers and will continue to decline with the increased load

of new customers.

SSVEC's 1982 purchase of nearly 20 miles of SIDB easement, along with utilizing

designated utility corridors, has allowed SSVEC to significantly reduce overall project

costs due to acquisition of rights-of-way. Mr. Creden Huber, SSVEC's Chief Executive

Officer, testified at the hearing regarding issues generally associated with the Project and

50 Decision at page 36, lines 7-24, see also V-7 Outage Chart attached hereto Attachment F and referenced
in footnote 122 of the Decision.
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the 69 kV line in particular. He presented uncontroverted evidence demonstrating that the

Sonoita area has a 10-year average of 270 hours of outages per year adding to the total

unreliability of the existing service line. Mr. Huber testified as to his concerns that the

community would continue to be plagued by outages if SSVEC did not soon move

forward with the Project and for his concern for the elderly and for the businesses that are

impacted. Mr. Huber further testified that renewable energy will not solve this problem as

this is a capacity and reliability issue and that the 69 kV line is not the reason the

Cooperative filed for a rate increase.5l

Mr. Jack Blair, SSVEC's Director of Member Services, also testified at the hearing

that the option SSVEC chose for the siring of the 69 kV line is the only viable solution of

all those considered, and the Cooperative has, and will do, everything it can to mitigate

the impacts of this line on the surrounding property owners and described some of those

plans. Mr. Blair further testified that any delay in this Project would increase the cost of

the Project and prolong the power quality, capacity, and reliability issues that exist in the

Affected Areas and that it would be necessary for the Cooperative to institute a new hook-

up moratorium as the existing line is already at capacity." Finally, Mr. Blair testified that

the option SSVEC chose will impact the least amount of members at the lowest possible

cost, and if the costs were to increase, they would have to be spread out among all of

SSVEC's members.

Based upon the information and qualified analysis provided to Staff, as well as

Staff' s site visit, Staff filed uncontroverted testimony concluding that: (i) SSVEC has

evaluated numerous options regarding the Project and its associated 69 kV line to Sonoita,

and the Project will improve reliability in the Affected Areas, (ii) SSVEC continues to

51 See Hr.Tr. at page 70, line 24 through page 71, line 16, page 90, line 7 through page 108, line 22, Hr.
Ex. A-4.
52 SSVEC has since tiled with the Commission an application for a hook-up moratorium.
53 See Hr. Tr. at page 301 line 3 through page 309, line 17, see also late-filed Hr. Ex. A-26.
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communicate with its members in such Affected Areas through public meetings and

mailings to provide a clear indication to such members that the primary issues related to

this Project are reliability and quality of service, and (iii) SSVEC should continue to

upgrade its 69 kV sub-transmission and distribution system to improve system

performance and reliability for its members.54

Subsequent to the hearing and close of the evidentiary record, various members of

the public filed in the docket information reiterating their opposition to the 69 kV line, as

well as proposals to alleviate the capacity problem in the area through

renewable/distributed generation applications. SSVEC carefully analyzed such proposals

and determined that although it was willing to consider its use of renewable/distributed

generation applications within the Affected Areas in the future, such applications would

not solve the power quality, capacity, and outage reliability problems and that any delay in

the construction of the 69 kV line would only further exacerbate the existing problem

resulting in continuing and increasing outages and voltage instability until such time that

the 69 kV line is brought into service. Following its analysis of the proposals, SSVEC

met with Staff to go over its analysis, findings, and conclusions regarding such

proposals.55

Based upon the uncontroverted evidence presented at the hearing, the ALJ found,

and recommended in the ROO, that the 69 kV line (which would include the substation)

be constructed stating:

It is not in the public internest, however, to order SSVEC to
delay the planned upgrade.
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On August 13, 2009, Commission Newman's Proposed Amendment No. 1 was

docketed, which prohibited the Cooperative from constructing the 69 kV line until further

54 Hr. EX. S-5, at page 7, lines 11-13, page 19, lines 18-20, and page 20, lines 7-8.
55 See Attachment E.
56 Roe at page 39, lines 3-4.
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Order of the Commission. It further ordered the Cooperative to conduct an independent

feasibility study to consider alternatives, including use of distributed renewable energy,

that could mitigate the need for the 69 kV line, and to hold public forums in the Affected

Areas for community discussion on the feasibility study. A copy of Commissioner

Newman's Proposed Amendment No. 1 is attached hereto as Attachment G.57

At the August 17, 2009, Open Meeting, there was some public comment opposing

the 69 kV line and asking the Commission to order the independent feasibility study to

consider renewable generation applications as an alternative to the construction of the

line. The Cooperative responded by reiterating that: (i) it had examined all viable and

cost-effective alternatives, including the proposals referenced by those opposed to the

line, (ii) such proposals would not alleviate the power quality, capacity, and reliability

problems, (iii) the outage problem would only continue, and (iv) the independent

feasibility study could cost as much as $250,000, the cost of which was not included as

part of the rate case and that such expense would have to be borne by all SSVEC

members and not just those living in the Affected Areas.

Notwithstanding the uncontroverted evidence presented by the Cooperative and

Staff, as well as the recommendation of the ALJ set forth in the ROO that was based upon

such evidence, the Commission arbitrarily based its decision on the public comment filed

in the docket and made at the Open Meeting. This was despite the engineering analysis

conducted by the Cooperative's expert engineering personnel, the decision made by the

Cooperative's Board and management, and the recommendations of the Commission's

engineering Staff. The Commission adopted Commissioner Newman's Proposed
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Chairman Mayes also docketed Mayes' Proposed Amendment No. 1 regarding conducting public
forums on renewable generation in the Affected Areas and reporting back to the Commission on such
public forums. Because Chairman Mayes' Proposed Amendment No. 1 neither prohibited the construction
of the 69 kV line nor ordered the independent feasibility study, the Cooperative did not oppose this
Amendment as it has always been willing to consider its members' desires to bring renewable generation
to the Affected Areas.

57
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Amendment No. 1 prohibiting the Cooperative from constructing the line until further

Order of the Commission and to conduct and pay for an independent feasibility study.58

B. The Commission Exceeded its Jurisdiction and Does Not Have the
Legal Authority to Prohibit the Cooperative from Constructing the
Proposed 69 kV line and Order an Independent Feasibility Study.

1. The CommissionS Authority to Regulate the Siting of Power
Lines is Limited to Transmission Lines of 115 kV and above
pursuant to A.R.S. §40-360 et seq.

Despite the Commission's acknowledgement in the Decision that it "does not have

jurisdiction over the siring of the 69 kV line,"59 by prohibiting the construction of the line

"until further Order of the Commission,"60 the Commission has, in fact, asserted

jurisdiction over the siring of this line. Based upon the Commission's actions, it has made

this a line-siting case. Those members of the community opposing the construction of the

69 kV line do so primarily because of the proposed routing (siring) of the line in SSVEC's

existing easement along the SIDB with respect to their concerns regarding aesthetic and

alleged environmental considerations.61 The Decision also states that:

permanently e the
communities and t e
provided to the Cooperative's customers.

. we are concerned that once constructed, the project will
chen landscape for the

manner in whiclgz electric
impacted

service is
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The Arizona Legislature has expressly granted the Commission authority relating

to the regulatory determination of siring issues that includes environmental and aesthetic

considerations for transmission lines of 115 kV and higher. These are issues the

Commission's Line Siting Committee may take into consideration in connection with an

application by a utility (defined as "a person engaged in the generation or transmission of

58 Chairman Mayes' Proposed Amendment No. 1 was also adopted.
59 Decision at page 38, lines 19-20.
60 Decision at page 48, line 26.
61 Decision at footnote 127.
62 Decision at page 39, lines 8-10.

29



electricity")63 for siring of a power line of 115 kV and higher.64 The Arizona Legislature

has not granted the Commission authority to make such determinations for power lines

below 115 kg, which are considered either sub-transmission or distribution lines.

Therefore, such determinations are left to the utility and its management. in the

instant case, the Commission asserted jurisdiction to prohibit the siring and construction

of the proposed 69 kV line for reasons, in part, that the Legislature has determined the

Commission may only be taken into consideration for power lines of 115 kV and above.

2.

Yet,

Because the Commission Recognized that it Does not have
Authority to Prohibit the Siring of the Proposed 69 kV line
Pursuant to A.R.S. § 40-360 et seq., it Inappropriately
Asserted Jurisdiction by Other Means.
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Notwithstanding the Commission's acknowledgement to the contrary, this is first,

and foremost, a line siring case in which the Commission went out of its way to assert

jurisdiction in order to ultimately prohibit the construction of the line. It just so happened

that SSVEC had a pending rate case which Commission used as the vehicle to initially

assert authority to hear issues associated with the siring of the line.65

The Commission received in late 2008 and early 2009, various communications

letters from some SSVEC members living in the Affected Areas objecting to the siring of

the 69 kV line alleging aesthetic and environmental concerns regarding the proposed

siring of the 69 kV line. At its January 14, 2009, Staff Meeting, it was clear that the

Commission recognized it had no jurisdiction over the siring of the line and there was

little, if anything, it could do to prevent it. However, the Commission still struggled to

find a means in which to consider this issue. The Commission ultimately determined that

since SSVEC had a pending rate case and there could potentially be rate or quality of

service issues, it would take public comment on the rate case within the Cooperative's

63 A.R.S. § 40-360.11.
64 A.R.S. § 40-360.10, §40-360.03.
65 See Transcript of Jan. 14, 2009, Staff Meeting (hereinafter "Staff Meeting") docketed Sept. 11, 2009.
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service territory which would provide local members the opportunity to discuss their

concerns regarding the line issue.66

At the August 17, 2009, Open Meeting, Commissioner Newman's Proposed

Amendment No. I was offered which prohibited the Cooperative from constructing the 69

kV line until further Order of the Commission. Commissioner Pierce asked the

Commission's Chief Legal Counsel about the language in Commission Newman's

Proposed Amendment No. l as to whether the Commission had the authority to prohibit

the Cooperative from constructing the 69 kV line until further Order of the Commission,

The Commission's Chief Counsel answered as follows:67

I think under the circumstances of this record, that finding or that
proposed amendment language is appropriate. I have reviewed the
statutes that relate to this. And just in a very brief way, under 40-
321, the Commission has the power to determine the adequacy of
services and including the methods of distribution.

standards of service. I think in of the concerns of some in the
Among other things in that statute, under 40-322, you can establish

. light
community that renewables might be the appropriate method and the
Commissioners' determination that I
under those two statutes you would also the opportunity to
adopt this amendment.

more study is necessary, think
have

I also point out A.R.S. § 40-331, which provides that the
Commission can order improvements and additions for a reasonable
provision of service. It a so provides in a very last part of the first
section, and also it gives you some authority and I don't think we
have ever tested it, to fix the siring of that additional improvement.
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So I think when we take these all together under the circumstances
presented, I think under these statutes you have authority. If you
want to go farther, we can look at the constitution. And in light of
the fact that when these services and infrastructure are build there is
necessarily an impact on rates. In light of the constitutional.provision

the Commission in this instance wild also have an impact or could
have a substantial impact on rates. 6

on ratemaking, I think we could also assert that the determination by

66 Id at page 10, lines 4-24, page 20, lines 17-24.
67 OM Tr. at page 142, line 6 through page 143, line 2.
68 Id at page 143 line 3 through page 144, line 10.
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In response, Counsel for SSVEC stated, in part, the following:

First,
jurisdiction of the I think that,
I think that  360 basically does not give jurisdiction over l 15kV. I
understand the statutes that they are cing, but I think that -- I just
don't agree with that particular analysis.

The only claim of jurisdiction set forth in the Decision to possibly support

l prohibiting the

I do respectfully disagree with my colleague with respect to the
Commission associated with the line.
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Commissioner  Newman's Pro po sed  Amendment  No .

Cooperative from construction of the line is as follows:

The Commission's Line Sitin Committee does not have jurisdiction
over the siring of the proposeg 69 kV line, and the Commission does
not design utility infrastructure. However, the Commission does have
authority to providing safe and
reliable service. elative responsibiP
operat ing a safe and reliable
Cooperative submitted evidence that the line is at capacity.

ensure that the Cooperative is
The C00 is e for designing and

system for all of its meml 0ers. The
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This jurisdictional justification loosely referenced in the Decision appears to derive

fro m t he  t hree  s t a t u t es  and t he  Co mmissio n's  r a t emaking aut ho r it y c it ed  by t he

Commission's Chief Counsel above. Unfortunately, the Commission's attempt to garner

jurisdiction in order to justify the prohibition of the construction of the 69 kV line in light

of the jurisdictional line drawn by the Legislature in A.R.S. § 40-360 et seq., must fail.

These statutes are "enforcement" statutes that give the Commission authority to assert

jurisdiction and step in by way of an order to show cause when a utility is not performing

its obligations as a public service corporation. Generally, one or more of these statutes are

cited by the Commission when it  issues an order to show cause when a ut ility fails to

fulfill its obligations. (See Commission Decision Nos. 69913, 69882, and 69166, that all

cite to A.R.S. §§ 40-321, 322 and 331, Commission Decision No. 65858 that  cites to

A.R.S. §§40-321 and 322.)
24

25

26
69 Id at page 175, line 21 through page 176, line 2.
70 Decision at page 38, lines 19-23 (emphasis added).

32



Set forth below is an analysis of the three statutes and the ratemaking justification

that was relied upon by the Commission to assert authority to prohibit the Cooperative

from constructing the 69 kV line until further order of the Commission and ordering an

independent feasibility study.

A.R.S. § 40-321

The Commission's Chief Counsel stated (as quoted above) that under A.R.S. § 40-

321, the Commission has the power to determine the adequacy of services, including the

methods of distribution. A.R.S. § 40-321(A) provides as follows:

When the commission finds that the equipment, appliances, facilities
or service of any public service corporation, or the methods of
manufacture, distribution, transmission, storage or supply employed
by it are unjust, unreasonable, unsafe, improper, inadequate or
insufficient, the commission shall determine what is just, reasonable,
safe, proper, adequate or sufficient, and shall enforce its
determination by or er or regulation.

The basis for the Commission's exercise of jurisdiction must derive from a finding

that the public service corporation is acting in a manner that is unjust, unreasonable,

unsafe, improper, inadequate or insufficient. In this case, the Commission has made 4

such finding whatsoever. In fact, the Commission agreed in the Decision that "to allow

substandard service is not in the public interest"7l which the Cooperative has been

proactively seeking to rectify through the Project. The Decision further finds that:
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Ultimately, the Cooperative is responsible for the quality of service
for all of its members, and must make informed decisions on how to
meet its obligation. The information presented in the course of this
proceeding supports the Cooperative's position. The Cooperative has
explored alternative configurations for the project and has selected
the project presented as the best balance between cost and impact on
the community. Stazff testified that the Project would improve
reliability in the area.

71 Decision at page 38, line 24.
72 Decision at page 39, lines 2-7.
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The Commission's justification stems from how the Project "will change the

landscape of impacted communities" and whether renewable or distributed generation

applications might mitigate the need for construction of the line. Such aesthetic and

environmental concerns, however, are not among the listed grounds for the exercise of

jurisdiction under this statute, nor do they rise to the level of "unreasonable, unsafe,

improper, inadequate or insufficient" facilities or services.

Case law interpreting A.R.S. § 40-321 also shows that A.R.S. § 40-321 does not

provide a statutory basis for the Commission's jurisdiction over the proposed 69 kV line.

Arizona Corp. Comm 'n v. Palm Springs Utility Co., 24 Ariz. App. 124, 129, 536 P.2d

245, 250 (App. 1975). In Palm Springs, the Arizona Court of Appeals held that the

"Commission has the power to enter specialized orders affecting the quality of service

provided by a public utility without the necessity of adopting a general industry-wide

regulation covering the subject." Id. at 130, 536 P.2d at 251 (Jacobson, J., dissenting on

other grounds). Due to several complaints from customers of Palm Springs concerning

the taste and hardness of water being served to them, Palms Springs was ordered by the

Commission to show cause "why it should not either find a new source of water meeting

the federal recommended limits for total dissolved solids and chlorides, or, alternatively,

why it should not put in machinery and equipment to bring its existing water supply

within these recommended limits." Id. at 125, 536 P.2d 246. The Commission, therefore,

has the power through an order to show cause proceeding to deal with specialized

situations on a case-by-case basis, following a determination that the utility has conducted

itself in a manner resulting in unreasonable, unsafe, improper, inadequate or insufficient

facilities or services.

The Commission's jurisdiction in this regard through an order to show cause has

only been confirmed in situations arising out of a public service corporation's failure to

73 Decision at page 39, lines 8-9.
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take measures to provide safe and reliable service. Such jurisdiction has not been asserted

in situations where a public service corporation is acting affirmatively to improve the

quality of service.

Finally, the Decision does not provide a statutory basis for the Commission's

jurisdiction over a 69 kV line. In Palm Springs, the Arizona Court of Appeals further held

that the Commission's authority under A.R.S. § 40-321, although broad, is not "all-

encompassing." Id. at 129, 536 P.2d at 250 Rather, while the Commission may deal with

specialized situations on a case-by-case approach, there must exist "a rational statutory or

constitutional basis for the action, and the action is not so discriminatory as to constitute a

denial of the equal protection clause." Id. Here, the Commission is exercising

jurisdiction in a manner that has never before been affirmed. There is no existing case

law that suggests the Commission has ever attempted to bypass the clear limits of A.R.S.

§ 40-360 et seq. by invoking a very broad interpretation ofA.R.S. §§ 40-321, 40-322, and

40-331, and to allow it to do so in this situation would be "so discriminatory as to

constitute a denial of the equal protection clause." Id, at 24 Ariz. App. at 129, 536 P.2d at

250. SSVEC is unaware of any decision or order where the Commission has attempted to

exercise such jurisdiction over the construction of a sub-transmission line for any other

electric utility in the state.

Accordingly, the Commission's claim of jurisdiction pursuant to A.R.S. § 40-321

must be rejected.

A.R.S. § 40-322

The Commission's Chief Counsel stated (as quoted above) that under A.R.S. § 40-

322, the Commission may establish standards of service. A.R.S. § 40-322 provides, in

pertinent part, that the Commission may "ascertain and fix adequate and serviceable

standards for the measurement of quantity, quality, pressure, initial voltage or other

condition pertaining to the supply of the product, commodity or service furnished by such
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public service corporation." The standards of service referenced in this statute relate

primarily to measurement (as suggested in its title). This statute permits the Commission

to establish utility service standards found in A.A.C. R14-2-208 and 209 (and similar

regulations for other utility services), meter reading, meter testing and fees, voltage

requirements, access, and the ability to enforce these standards.

This statute simply is inapplicable and does not provide the Commission with

authority to prohibit the Cooperative from constructing its 69 kV line as part of its

backbone infrastructure to serve the Affected Areas.

A.R.S. § 40-331

The Commission's Chief Counsel stated (as quoted above) that under A.R.S. § 40-

331, the Commission can order improvements and additions for the reasonable provision

of service. Although based in part on Article 15, Section 3 of the Arizona Constitution74,

A.R.S. § 40-331 provides:

A. When the commission finds that additions or improvements to or
changes in the existing plant or physical properties of a public service
corporation 'Mi
structures Zhou d be erected, to remote the security
of its employees or the public, the commission shall make and serve
an order directing that such changes be made or such structure be
erected in the manner and within the time specified in the order. If
the commission orders erection of a new structure, it may also fix the
site thereof.

ht reasonably to be made, or that a new structure or
or convenience
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This statute is also inapplicable to the instant situation. It is an enforcement-related

statute that provides the Commission the ability to step in and order a utility (or utilities

jointly) to make changes to existing plant, including the location of such plant, once it

finds a problem. It can then "make and serve an order" (such as an order to show cause)

on the utility. For example, if SSVEC allowed the service quality in the Affected Areas to

deteriorate and/or allowed an unsafe condition to exist, and was taking no action to rectify

this, the Commission could issue an order to show cause to order the utility to build

74 This, however, does not make it any more applicable to the instant situation.
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additional plant to correct the problem. Another example is if a water utility failed to

provide enough drinking water, the Commission could issue an order to show cause for

the utility to drill a well and/or acquire more water.

This is not occurring in the instant situation, and the Decision constitutes an

attempt by the Commission to unduly assert jurisdiction over the siring of the 69 kV line

where none exists. Moreover, for the Commission to conveniently apply this statute to a

planned power line that is under 115 kV as a means of justifying its jurisdiction,

eviscerates the demarcation of authority drawn by the Legislature in A.R.S. § 40-360 et
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Certainly, the Commission has jurisdiction to require a public service corporation

"to make such extensions, improvements, and betterments as may be required to render

adequate service to the communities it serves." Arizona Corp. Comm'n v. Tucson Gas,

Elem. Light & Power Co., 67 Ariz. 12, 19, 189 P.2d 907, 911 (1948). In Tucson Gas, the

Commission appealed a superior court ruling to set aside and annul certain orders to make

capital additions, improvements, and extensions necessary to serve its customers. The

Court of Appeals vacated the superior court's ruling, holding that the public utilities are

subject to the orders of the Commission on quality of service issues. Id. Other cases have

similarly upheld the power of the Commission to order a public service corporation to

install additional facilities. See Arizona Water Co. v. Arizona Corp. Comm 'n, 161 Ariz.

389, 392, 778 P.2d 1285, 1288 (1989), James P. Pau! Water Co. v. Arizona Corporation

Comm 'n, 137 Ariz. 426, 429-30, 671 P.2d 404, 407-08 (1983). However, there are no

cases in which courts have upheld the power of the Commission to prohibit construction

of additional needed facilities for aesthetic or similar concerns.

Unlike in Tucson Gas, SSVEC is not trying to avoid responsibility for providing

quality service to its customers. The opposite is true - it is seeking to construct additional

facilities and improvements that have been clearly established as necessary to resolve
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serious power quality, capacity, and reliability problems in the Affected Areas. It is the

Commission itself, through its action in prohibiting the construction of the 69 kV line,

which will cause an indefinite extension of the poor service quality that currently exists in

the Affected Areas while it studies whether renewable resources can solve the problem,

despite the Cooperative's determination to the contrary. This action was taken

irrespective of the evidence, as well as the Cooperative's extensive analysis relating to the

resolution of the reliability and capacity issue for the Affected Areas.

The Commission's Constitutional Ratemaking Authority

The Commission's Chief Counsel stated the following regarding the Commission's

ratemaking authority:
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If au want to go farther, we can look at the constitution. And in
light of the fact that when these services and infrastructure are built
there is necessarily an impact on rates. In light of the constitutional
provision on ratemaking, I think we could also assert that the
determination by the Commission in this instance auld also have an
impact or could have a substantial impact on rates. 5

This justification clearly is to assert jurisdiction over the 69 kV line because the

Commission has constitutional authority over rates. The fallacy with this argument is that

everything a utility does, and every expenditure made by a utility, is derived from the

rates that the utility charges its customers. The Commission's assertion of jurisdiction

(outside and prior to the utility filing a rate case wherein the utility is asking for recovery

of an expenditure in rates) to prohibit an expenditure and to order the utility to consider

(and potentially implement) alternative expenditures, would give the Commission

authority over each and every expenditure (no matter how small or insignificant) a utility

makes and would be an improper infringement on management's authority. See Phelps

Dodge Corp. v. Arizona Elem. Power Co-op., Inc., 207 Ariz. 95, 113, 83 P.3d 573, 591

(App. 2004) and related cases discussed infra. The appropriate time for the Commission

75 OM Tr. at page 144, lined l- 10.
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to assess the impact on rates relating to a utility's expenditure is the time the utility applies

for an increase in rates to recover the costs of such expenditure. At such t ime, if the

Commission deems the expenditure imprudent ,  it  could deny the recovery. However,

prior to  a request  by the ut ility to  recover the cost  of the expenditure in rates,  the

Commission cannot  assert  it s const itut ional ratemaking jurisdict ion to  prohibit  the

expenditure and override the decision of the management of the utility.

The Commission's assertion of jurisdiction based on the above-referenced statutes

and constitutional authority implies that the Commission has unfettered authority over a

utility. The Commission's authority to regulate public service corporations does have

limits. Those limits are defined by its const itut ional authority over ratemaking and

express statutory authority pursuant to legislative grant. See e.g., Palm Springs, 24 Ariz.

App. at 129, 536 P.2d at 250. The Commission cited to three statutes and its ratemaking

authority to prohibit the siring of a line and ordering an independent feasibility study to

consider renewable generation to mitigate the need for the line. This flawed rat ionale

could be applied to almost any and every aspect of a public service corporation's utility

operations. For example, if a utility was planning on buying a fleet  of new natural gas

fueled trucks to replace its aging fleet, under the Commission's interpretation of A.R.S. §§

40-322 and 331 and its ratemaking authority, the Commission could potentially order the

utility to not buy the trucks. In fact, the Commission could, as it has in the instant case,

order the utility to conduct an independent feasibility study to determine if the utility

should buy a fleet of alternative fuel trucks, even if that results in a costly delay to the

detriment of the utility's ratepayers. The Commission does not  and should not  have

authority over the utility's management decisions per these statutes. If, in the utility's

next  rate case,  the Commission determines that  the purchase of those vehicles was

somehow imprudent, it  can deny recovery. Similarly, if SSVEC constructed its 69 kV

line, and the Commission ult imately determined that it  was somehow imprudent in the
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next rate case, it could deny recovery. That is the extent of the Commission's jurisdiction

in this regard since the Commission admittedly does not have line siring jurisdiction under

A.R.S. § 40-360 et. seq.

c. The Commission's Decision Prohibiting the Cooperative from
Constructing the Proposed 69 kV line and Ordering an Independent
Feasibilitv Study is an Improper Infringement on the Cooperative's
Management Authoritv.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

It is well established under Arizona law that the Commission does not have the

power to interfere with a utility's management decisions. Phelps Dodge Corp., 207 Ariz.

at 113, 83 P.3d at 591. The Commission's actions will not be upheld if they "so interfere

with management functions that they constitute an attempt to control the corporation

rather than an attempt to control the rates." Arizona Corp. Comm 'n ex rel. Woods, 171

Ariz. at 297, 830 P.2d at 818. In ex rel. Woods, the Arizona Supreme Court upheld the

Commission's adoption of the Affiliated Interest Rules based primarily on the fact that the

Commission did not unreasonably interfere with management functions. See id.

However, in so doing, the Court held that the Commission may not use its power to

unreasonably interfere with management functions. Id. In Phelps Dodge, the Court held

that it will "not infer the grant of authority to interfere with the Affected Utilities'

management decisions beyond the 'clear letter of the statute'." Id. at 113, 83 P.3d at 591

(quoting Southern Pay. Co. v. Ariz. Corp. Comm 'n, 98 Ariz. 339, 343, 404 P.2d 692, 695

(l965)).

This long-standing tenet stems fromSouthern Pacyic, 98 Ariz. 339, 404 P.2d 692.

In Southern Panic, the Arizona Supreme Court rejected a Commission decision because

the Commission unreasonably interfered with management decisions, noting that

regulatory bodies are not granted the authority to manage the affairs of a public utility

service. Id at 343, 404 P.2d at 694. In reviewing an order and decision of the

Commission, the Court held that the Commission's decision requiring a railroad to restore
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discontinued train service without showing that it was necessary because service had

become inadequate, deprived the railroad of its property without due process of law, and

was a nullity. Id. at 347, 404 P.2d at 698. The Court stated that, "while the state may

regulate with a view to enforcing reasonable rates and charges, it is not the owner of the

property of public utility companies, and is not clothed with the general power of

management incident to ownership." Id. at 343, 404 P.2d at 694. (citing State of Missouri

ex rel. SouthwesterN 8eZZ Telephone Co. v. Public Service Commission of Missouri, 262

U.S. 276, 289, 43 S.ct. 544, 547, 67 L.Ed. 981 (l923)).

SSVEC is a member-owned non-profit cooperative, with a member-elected Board

that provides an additional layer of oversight and provides for self-governance that an

investor-owned utility does not enjoy. SSVEC's Board and senior management have

determined, after years of extensive study and the expenditure of significant dollars, that

of all the available options, the construction of the 69 kV line is the best possible solution

to resolve the power quality, capacity, and reliability problems at the least cost and that

impacts the least number of customers. SSVEC's Board and management have further

determined that this course of action is in the best interest of the Cooperative and all of its

members. The Commission itself recognized in the Decision that SSVEC has studied the

available options and that there is a serious reliability and quality of service issue that

exists in the Affected Areas.76 However, the Commission is ordering the Cooperative to

not build the line until further Order of the Commission and is ordering a costly

independent feasibility study to be ultimately paid for by all of SSVEC's members (not

just those members in the Affected Areas) and is willing to overlook the outages and poor

service quality that will continue in the Affected Areas indefinitely.

SSVEC believes that this action by the Commission constitutes an unlawful

interference in the management of the Cooperative in violation of Arizona.

76 See Decision at page 36, lines 18-19, page 38, line 24 through page 39, line 4.

K
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D. The Commission's Decision to Prohibit  the Cooperative from
Constructing the 69 kV line and Ordering an Independent Feasibilitv
Study is not Based Upon Substantial Evidence in Violation of Arizona
Law.
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As discussed in Section III.A.2 above, the Commission's decision must be based

upon substantial evidence. At the evidentiary hearing, SSVEC provided the direct

testimony of two witnesses regarding the Project. As stated previously, Mr. Creden Huber

testified at the hearing regarding issues generally associated with the Project and the 69

kV line in particular. He presented uncontroverted evidence demonstrating that the

Sonoita area has had a 10-year average of 270 hours of outages per year adding to the

total unreliability of the existing service line. Mr. Huber testified to his concern that the

community would continue to be plagued by outages if SSVEC did not soon move

forward with the Project and his concern for the elderly and for the businesses that are

impacted. Mr. Huber further testified that renewable energy will not solve this problem as

this is a capacity and reliability issue and that the 69 kV line is not the reason the

Cooperative filed for a rate increase." SSVEC also provided the Commission with

comprehensive background information about the Project, including extensive qualified

engineering analysis of power quality, capacity, and reliability issues, background

information about the Proj et and member communications and outage information.

As discussed hereinabove, Mr. Jack Blair testified at the hearing that the option

SSVEC chose for the siring of the 69 kV line is the only viable option, and the

Cooperative has and will continue to do everything it can to mitigate the impacts of this

line on the surrounding property owners and described some of those plans. Mr. Blair

further testified that any further delay in this Project will increase the cost of the Project

and prolong the outages that will occur in the area and that it would be necessary for the

77 See Hr.Tr. at page 70, line 24 through page 71, line 16, page 90, line 7 through page 108, line 22, Hr.
Ex. A-4.
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Cooperative to institute a new hook-up moratorium since the existing line is already at

capacity. Finally, Mr. Blair testified that he believes the option SSVEC chose will impact

the least amount of members at the lowest possible cost, and if the costs were to increase,

they would have to be spread out among all of SSVEC's members.78

Based upon the information provided to Staff, as well as a site visit, Staff filed

uncontroverted testimony concluding that: (i) SSVEC has evaluated numerous options

regarding the Project and its associated 69 kV line to Sonoita, and the Project will

improve reliability in the Affected Areas, (ii) SSVEC continues to communicate with its

members in such Affected Areas through public meetings and mailings to provide a clear

indication to such members that the primary issue related to this Project is reliability and

quality of service, and (iii) SSVEC should continue to upgrade its 69 kV sub-transmission

and distribution system to improve system performance and reliability for its members.79

SSVEC's witnesses were available for cross-examination and answered questions

posed by the ALJ. After weighing all of the evidence, the ALJ subsequently

recommended in the ROO that:

It is not in thedpuglic interest, however, to order SSVEC to delay the
planned upgra e.
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This recommendation was arbitrarily deleted from the ROO in favor of the

adoption of Commissioner Newman's Proposed Amendment No. 1 that prohibited

SSVEC from building the line, except upon Order of the Commission and to conduct an

independent feasibility study to mitigate the need for the line.

The Commission's Decision in this regard is contrary to the substantial evidence

that was presented in this case. It was based entirely upon public comment and

correspondence filed in the docket, which are not part of the evidentiary record. The

78 See Hr.Tr. at page 301 line 3 through page 309, line 17, see also late-filed Hr.Ex. A-26.
79 Hr.Ex. S-5 at page 7, lines 11-13, page 19, lines 18-20, and page 20, lines 7-8.
80 ROO at page 39, lines 3-4.
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Commission's Decision was an arbitrary and capricious act in violation of Arizona law.1
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E. The Commission's Decision to Prohibit the Construction of the 69 kV
Line and the Ordering of an Independent Feasibilitv Study is a Denial
of Procedural Due Process.

If SSVEC's rate case application had not been pending, the Commission would not

have had the ability to prohibit the Cooperative from constructing the 69 kV line or

conducting an independent feasibility study without issuing some form of order to show

cause and providing notice and an opportunity to be heard on the direct evidence to

support such an order to show cause. The issue of the 69 kV line was not part of

SSVEC's rate application. It was not an issue raised by Commission Staff except to

support the Cooperative's plans to continue with the Project and build the 69 kV line. It

was the Commissioners that allowed the issues associated with the Project to be

interjected in the rate case.81 The Commission ultimately based its decision to adopt

Commissioner Newman's Proposed Amendment No. l on the basis of public comment,

hearsay, innuendo, and misinformation, much of which occurred after the evidentiary

record had closed in this proceeding. The Cooperative was not provided an opportunity to

cross-examine statements or challenge documents that were tiled in the docket related to

this issue. The Cooperative filed Exceptions to the ROO based upon the ROO and only

received Commissioner Newman's Proposed Amendment No. l a few days before the

Open Meeting and had limited opportunity to respond.

The Cooperative asserts that the Commission inappropriately considered this issue

as part of the rate case and should have instituted a separate order to show cause

proceeding that would have provided the Cooperative appropriate notice and opportunity

to be heard on the issue of the 69 kV line. In light of the foregoing, SSVEC asserts that

the adoption of Commissioner Newman's Proposed Amendment No. l ordering the

prohibition on the line and the feasibility study constitutes a denial of procedural due

81 See Transcript of Staff Meeting.
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process in violation of Arizona law.

The Commission may not act in an arbitrary manner that deprives a public service

corporation of due process. Sulger v. Arizona Corp. Comm 'n, 5 Ariz. App. 69, 73, 423

P.2d 145, 149 (App. 1967) (citing Bennett v. Arizona State Board of Public Welfare, 95

Ariz. 170, 388 P.2d 166 (1963)) "Procedural due process requires that a respondent be

provided notice that is 'reasonably calculated under all the circumstances to apprise

interested parties of the pendency of the action and afford them the opportunity to present

their objection' and an opportunity to be heard 'at a meaningful time and in a meaningful

manner.'" Decision No. 70664 at 49 (2008) (citing Con eau v. Arizona State Ba of

Dental Examiners, 196 Ariz. 102, 106-108, 993 P.2d 1066, 1070-72 (App. l999)), see

also Sulger, 5 Ariz. App. at 73, 423 P.2d at 149 ("The procedure must include notice of

time and place of hearing, a reasonable definite statement of the charges, the right to

produce witnesses and to have a full consideration and determination according to

evidence before the body with whom the hearing is held.") (citation omitted.)

As discussed above, the Decision does not provide a statutory basis for the

Commission's jurisdiction over the 69 kV line in the Decision. In Palm Springs, the

Arizona Court of Appeals held that the Commission's authority under A.R.S. § 40-321,

although broad, is not "all-encompassing." 24 Ariz. App. 129, 536 P.2d 250. Rather,

while the Commission may deal with specialized situations on a case-by-case approach,

there must exist "a rational statutory or constitutional basis for the action, and the action is

not so discriminatory as to constitute a denial of the equal protection clause." Id. Here,

the Commission is exercising jurisdiction in a manner that has never before been asserted.

There is no existing case law that suggests that the Commission has ever attempted to

bypass the clear limits of A.R.S. §§ 40-360 et seq. by invoking an overly broad

interpretation of A.R.S. §§ 40-321, 40-322, and 40-331, and to allow it to do so in this

situation would be "so discriminatory as to constitute a denial of the equal protection
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clause." Palm Springs, 24 Ariz. App. at 129, 536 P.2d at 250.

F. The Commission's Decision to Assert Jurisdiction Over the 69 kV Line
Sets a Dangerous Precedent for all Arizona Electric Utilities and the
Commission.
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The Commission exercised jurisdiction to prohibit the siring of a sub-transmission

line on the basis of opposition that arose from some of SSVEC's members. The reason

for the opposition was the proposed location of the new 69 kV line along the existing

Cooperative SIDB easement. The Commission's actions establish a dangerous precedent

whereby any person or group of persons who oppose the location of a new sub-

transmission or distribution line will be able to seek relief through the Commission by

way of an intervention in the utility's rate case, or by the filing of a formal complaint with

the Commission and citing A.R.S. §§ 40-321, 40-322, 40-331 and/or the Commission's

ratemaking authority.

The concern regarding the establishment of a precedent was first raised by

Chairman Mayes at the January 14, 2009, Staff Meeting. Chairman Mayes stated:

The -- the issue, I think-- we do have one big glaring problem, which
is we don't have jurisdiction over the issue. And I don't want to set
up a situation where we set a precedent for this Commission
intervening on every 69 kV power line. We've got much bigger
transmission issues that we do have to face -500 kg, 345 kV power
lines, that are in our jurisdictigcin, that are going to demand a lot of our
time over the next two years.

At the August 17, 2009, Open Meeting, Commissioner Pierce raised the same

concern:

I can 8126 us stepping into making decisions on 69 kV lines all over
the state.
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And I think the precedent is an issue that concerns me.84

82 Staff Meeting at page 8, line 22, through page 9, line 5.
83 OM Tr. at page 144, lines 12-13.
84 Id. at page 145, lines 15-16.
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Finally, as earlier discussed, in Palm Springs, the Commission's actions to deal

with specialized situations on a case-by-case approach, must be based on rational

statutory or constitutional basis for the action, and the action is not so discriminatory as to

constitute a denial of the equal protection clause." 24 Ariz. App. 129, 536 P.2d at 250

Therefore, to the extent the Commission establishes a precedent in asserting jurisdiction in

the instant case, it will have no choice but to consider other similar matters relating to

issues that arise regarding the siring of lines under 115 kg.

The establishment of this precedent is a "Pandora's Box" that the Commission

should not open, especially in light of the overwhelming evidence presented by SSVEC

that it has explored all options, including renewable generation, and that construction of

the 69 kV line is the option that is the most technically feasible that impacts the least

amount of members at the lowest possible cost to alleviate the capacity problem within the

Affected Areas .

sea

G. As a Consequence of the Commission's Decision to Prohibit the
Cooperative from Constructing the 69 kV Line, the Cooperative has
Filed for a Moratorium on New Connections for the Affected Areas.
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Consistent with the evidence presented at the hearing, as well as the statements

SSVEC made at the Open Meeting, on September 18, 2009, SSVEC filed an application

for a moratorium on new connections and expanded services within the Affected Areas

sewed by the existing V-7 feeder line in Docket No. E-01575A-090453 ("Moratorium

Application"). As a result of the Decision, this action was necessary so that the power

quality, reliability, and capacity problems resulting in power fluctuations and outages (that

will continue to exist within the Affected Areas) will not be further exacerbated, nor

further degrade, the service to existing members. A copy of the Moratorium Application

is attached as Attachment H.
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H. The Commission has Exercised Jurisdiction Solely on the Basis that the
Cooperative is a Public Service Corporation.

As discussed above, the Arizona Legislature has granted the Commission's Line

Siting Committee authority over power lines of 115 kV and higher and a utility (as

defined as "a person engaged in the generation or transmission of electricity") must obtain

a Certificate of Environmental Compatibility from the Commission in order to construct

such lines. Under this definition, the utility can be an Arizona public service corporation

regulated by the Commission or an out-of-state or other transmission provider that is not a

public service corporation otherwise subject to the Commission's jurisdiction.

In the instant case, the Commission has asserted jurisdiction solely on the basis that

SSVEC is a public service corporation, and the Commission can regulate it under A.R.S.

§§ 40-321, 322, and 331 and its ratemaking authority. However, if an out-of-state

transmission provider were to construct the line to own and/or ultimately sell to SSVEC

because the line is less than 115 kg, the Commission would not have had the opportunity

or ability to assert any jurisdiction to prohibit the construction of the proposed 69 kV line

in the manner that it has prohibited SSVEC. See Palms Springs, 24 Ariz. App. At 129,

536 P.2d at 250 (The Commission is not prohibited "from dealing with specialized

situations on a case by case approach, so long as there exists a rational statutory or

constitutional basis for the action, and the action is not so discriminatory as to constitute a

denial of the equal protection clause.") This is another illustration as to why this is first

and foremost a line siring case and not a quality of service case and proof that the actions

of the Commission were inappropriate and discriminatory.

1. The Commission's Decision Regarding the 69 kV Line Ignores Crucial
Evidence and Other Information and is Not in the Overall Public
Interest of the Cooperative and its Members.
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As discussed above, the Commission ignored crucial testimony and information

that was admitted into the evidentiary record which was weighed by the ALJ in
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recommending that the Commission not delay the Project. This information included the

direct testimonies of SSVEC's Chief Executive Officer, Creden Huber, and SSVEC's

Director of Member Services, Jack Blair. The Commission also ignored the testimony of

its own Staff engineering witness, Pram Bahl, who recommended that the Cooperative

continue with the Project. Additionally, SSVEC introduced into the evidentiary record

significant information regarding the Project, the various options that it considered as

alternative routes for the 69 kV line, the costs of such options, and member

communications and meetings through the date of the hearing in April 2009. It is this

substantial evidence upon which the ROO's recommendation was based.

Subsequent to the hearing in April 2009, members of the public opposed to the

construction of the 69 kV line filed information in the docket reiterating their opposition

to the line and proposing that the capacity problem in the Affected Areas could be

alleviated through renewable/distributed generation resources allegedly at less than the

approximate $13 million cost of the Project. Such information was also provided to

SSVEC and carefully analyzed.

SSVEC professional staff has the technical expertise and requisite experience to

conduct such an analysis. Mr. Orozco (who spoke at the Open Meeting) has extensive

experience in renewable energy technologies, policies and assessments dating from 1979

and ranging from solar and wind system installations in Alaska, to renewable energy

assessments throughout Latin America and Africa.85 SSVEC's professional staff and

resources also include, but are not limited to: (i) five registered professional engineers,

two additional engineers-in-training, (iii) a right-of-way staff, including a Senior Member,

International Right of Way Association (SR/WA) with certification in Right of Way

Negotiation and Acquisition, (iv) an Engineering Planning Division with state~of-the-art

85 See Mr. Orozco's resume demonstrating his considerable qualifications and expertise regarding
renewable energy and rural electrification attached hereto as Attachment I.
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computer modeling software, MilSoft Wind nil and PowerWorld Simulator, to perform

complex load flow analysis, and (v) a substation and transmission line design engineer

with a Masters Degree in Electrical Engineering with over 20 years of experience.

Despite the unfounded assertions made at the Open Meeting by some members to

the contrary, SSVEC did conduct a careful and thorough evaluation of the renewable

generation and other proposals submitted by the opposition group and prepared an

extensive report that it provided to Staff prior to the Open Meeting and was referenced at

the Open Meeting.86 Additionally, the Commission was told that Mr. Orozco and other

SSVEC personnel who have worked on the Project met with Staff the week before the

Open Meeting for more than 10 hours to go over every aspect of the Project, including

SSVEC's analysis of the renewable energy and alternative proposals that had been

submitted subsequent to the hearing. At the Open Meeting, and consistent with SSVEC's

analysis, Staff reiterated that the problem in the Affected Areas is one of voltage drop and

capacity. Staff did not disagree with any of the Cooperative's conclusions or

recommendations.

At the Open Meeting, the Cooperative told the Commission that it had in fact

looked at all of the proposals submitted and that a renewable/distributed generation

alternative would not resolve the capacity problem for the Affected Areas. The

Cooperative also reiterated that if the Project did not go forward, the Affected Area would

still be plagued by outages and voltage instabilities and that for years, it has been assuring

its members in the Affected Areas that relief was on the way through the construction of

the line. Finally, the Cooperative indicated it believed the independent feasibility study

that was being proposed would only delay the Project, cost as much as $250,000, and that

the cost of that study, as well as costs of the Project in excess of $13 million due to the

delay, would have to be borne by (approximately 50,000) SSVEC members and not

86 See Attachment E.
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just those approximately 5,000 members living in the Affected Areas, which would result

in future rate increases. 87

Despite what appears to be the Commission's belief that those individuals which

opposed the construction of the line and filed comments in the docket and/or provided

public comment represented the wishes of the members within the Affected Areas, there

still exists a large segment of members that supports construction of the line because they:

(I) are tired of receiving unreliable electric service (which will continue indefinitely

because of the delay): (ii) do not want to pay higher rates to pay for a likely higher cost

renewable energy (assuming one was even available), and (iii) do not want a new hook-up

moratorium while this matter remains indefinitely pending. Attached as Attachment J are

six letters that have been filed in the docket from individuals that oppose the

Commission's decision to delay the construction of the 69 kV line that should also be

taken into consideration.

In light of the:
Q)
r:
m u

c
O

Evidence presented by the Cooperative and Staff,

Recommendation of the ALL,

Extensive analysis conducted by SSVEC to explore each and every option,
including renewable/distributed generation to solve the power quality,
capacity, and reliability problems,

Wishes of SSVEC members who continue to experience unreliable service
who were not as vocal as others ,

Resulting need for a new hook-up moratorium,

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

SSVEC Board decision to move forward with the Project as being in the
best interest of all of its members,

87 The Cooperative has since received preliminary estimates indicating the cost of a study necessary to
meet the requirements of the Decision may be between $300,000 and $400,000. Although at the Open
Meeting, the Commission indicated that the Cooperative could file an application for an accounting order
for the recovery of compliance costs associated with the Decision, as a cooperative, such costs can only be
recovered through the rates paid by all SSVEC member/ratepayers. See OM Tr. at page 302, line 25
through page 304, line 10.
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Additional costs that will continue to be incurred, and

Resulting increases in rates for all SSVEC members,

t he Commission has no t  act ed in t he overall public  int erest  o f t he Cooperat ive 's

membership by ordering the Cooperat ive to not  move forward with the Project  unt il

further Order of the Commission and to  instead conduct  an unnecessary and cost ly

independent feasibility study. For all of these reasons, the Commission should reconsider

the Decision.

J. Conclusion.
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The Commission exceeded its authority by asserting jurisdiction over a line siring

case under the guise of service quality for a public service corporation. Moreover, the

Commission's actions in this regard ignored the overall public interest and constituted an

improper interference in the Cooperative's management functions. The Decision does not

provide a definit ive t imetable for the resolution of the issue. Consequently, there is a

likelihood of delay of at least several years before rectification may occur to alleviate the

Affected Areas' power quality capacity and reliability problems, thereby continuing the

degradation of the existing electric system. Maintaining the status quo (and the allowance

of additional load in the form of new service connections or expansion of existing services

if the Moratorium Application is not granted) for the next few years under the Decision,

will only further degrade the quality and reliability of electric service in the Affected

Areas by cont inuing and/or increasing the risk for: (i) voltage brown-outs, causing

damage and possible safety hazards, (ii) overload damage to the substation transformer,

including total failure, and (iii) an increased number of significant outages due to line

and/or equipment failures.

SSVEC has demonstrated that it explored all viable options, including distributed

renewable energy, and the proposed 69 kV line represents the only technically feasible
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solution that can be implemented to impact the least amount of members at the lowest

possible cost to the Cooperative and its member/ratepayers. Given the amount of time,

money, and effort expended by SSVEC on this Project, along with the analysis of

SSVEC's expert engineering Staff, the independent feasibility study will not produce a

conclusion different than the one already determined by the Cooperative, will only delay

the much needed relief to the Affected Areas, and result in increased costs .

For the Commission to delay construction of the 69 kV line based upon

misinfonnation and unproven allegations to appease only a segment within the Affected

Areas, the Commission is ignoring what the Cooperative believes to be in the best interest

of the vast majority of those members that live within the Affected Areas who are entitled

to reliable electric service and who have waited patiently for relief for years. It is not fair

or appropriate for those members to now wait for at least several more years and continue

to endure poor quality service (and pay higher rates) for the relief they expected to receive

in the near future through the construction of the 69 kV line.

Finally, the Commission's unprecedented assertion of jurisdiction where the

Legislature has expressly spoken, is a "slippery slope" that the Commission should not

attempt to navigate, for it will open the door for complaints and interventions for every

utility customer who does not agree with the utility's need to install critical infrastructure

in order to maintain quality service conditions for all customers.

Accordingly, as the Commission's assertion of jurisdiction in this regard is not

supported by Arizona law, SSVEC requests that the Decision be reconsidered and

modified to permit the Cooperative to immediately proceed with construction of the 69

kV line.
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v. SSVEC'S WHOLESALE
("WPFCA")

POWER AND FUEL COST ADJUSTOR

A. Background

SSVEC has had a fuel adjustor mechanism that the Commission established in the

Cooperative's 1993 Rate Decision that permits the Cooperative to pass through fuel and

purchased power costs to its members. Until January 2008, SSVEC was an All

Requirements Member ("ARM") and obtained all of its power from Arizona Electric

Power Cooperative, Inc. ("AEPCO") through a similar adjustment mechanism that allows

AEPCO to pass through its costs to its member distribution cooperatives. In January

2008, pursuant to Commission approval, SSVEC became a Partial Requirements Member

("PRM") of AEPCO, which entitles SSVEC to now obtain a portion of its power from

sources other than AEPCO which, at some time in the future, may include self-generation.

However, notwithstanding becoming a PRM, SSVEC will still obtain approximately 80

percent of its power needs from AEPCO, and it is anticipated that through 2012, SSVEC

will obtain between 75.3 and 88.3 percent of its power from AEPCO.88 Additionally, Mr.

David Brian, SSVEC's power procurement witness, testified at the hearing that when a

large power contract comes back to AEPCO in 201 l, SSVEC could obtain as much as 94

percent of its power from AEPCO :
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And Sulfur, I mean we have talked about Sulphur buying 80
percent of its power from AEPCO. That number actually goes up
over time over the next few years because the entitlement from
AEPCO grows as one of the contractual sales that AEPCO is
obligated to expire.

There is a 100 megawatt sale to Salt River Project, for example, that
would bring about 30 more megawatts of base load power to Sulphur
in the year 201 l. So the 80 percent number actually goes up about 94
percent in 2011. So we are talking about a very small amour of
power in the scheme of things for a very small rural cooperative.

88 Hr. Ex s-13 at page 3, lines 12-25.
89 Hr. Tr. at page 183, line 18 through page 184, line 4.
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As with all of the AEPCO member distribution cooperatives, SSVEC has no

control over the cost AEPCO passes through and has no choice but to pay such amounts.

However, the AEPCO adjustor mechanism is monitored and approved by the Commission

through semi-annual filings that AEPCO makes with the Commission.

Staff recommended that since SSVEC became a PRM in January 2008:90

[t]he Cooperative's energy costs have become more volatile. The
greater the volatility impacts the bank balance and, consequently, the
WPCA rate. In order to manage the WPCA rate, Staff recommends
that, in the future, SSVEC submit proposed increases to the WPCA
rate to the Commission for approval. Submitting proposed increases
for approval would ensure that impacts to the Cooperative's
customers are regulated.

Staff does not recommend that SSVEC be required to seek approval
for decreases in the WPCA rate.
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Moreover, Staff' s recommendation applies to all increases, even if the increase will

not result in any customer "rate shock" whatsoever, regardless of how miniscule the

increase. For example, if SSVEC sought to increase its adjustor by l percent and there

was a $1.00 (or less) increase to the customer, SSVEC would be required to expend the

time and expense necessary to file for Commission approval and wait many months for

such approval. This would (i) negatively impact the ability of the Cooperative to properly

administer its bank balance, (ii) require the Cooperative to use its equity margin to "lay

out" the money to purchase the power (that as a public utility it is obligated to acquire) for

extended periods of time, (iii) spend time, money, and resources going through a

Commission proceeding (just to implement a small increase), (iv) cause significant delay

in the Cooperative's ability to recover costs, and (v) hinder the Cooperative's ability to be

in compliance with the under-collection bank balance threshold. Requiring Commission

approval defeats the purpose of the adjustor mechanism which is to allow timely recovery

90 Hr. Ex. S-12 at page 7, line 24 through page 8, line 3.
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of wholesale costs incurred that are outside the Cooperative's contro1.91 Finally, in light

of the fact that the Cooperative will be obtaining between 75 and 88 percent (or more) of

its power from AEPCO, and SSVEC does not control the cost of that power, Staff' s

recommendation will result in the Commission duplicating its efforts by reviewing power

costs twice because the majority of such costs will have already been reviewed for

AEPCO prior to the pass-through to SSVEC.

Staff was also concerned that the Cooperative could purchase less than 80 percent

of its power from AEPCO.92 This concern is unfounded because the only time the

Cooperative would do this is when the cost of power from AEPCO is more expensive than

what the Cooperative could obtain by going to the market. If this happens, the amount of

purchased power expenses that will be included in the WPFCA will be less, resulting in a

benefit to the members.

If Staff' s primary concern is truly the avoidance of "rate shock" for customers,

Staff proposed, the Cooperative agreed, and the Decision reflects, that a $2 million

threshold for under-collections and a $1 million threshold for over-collections be

established for the WPFCA bank balance.93 This mechanism will help ensure that the

bank balance does not grow to a level that will cause rate shock when the Cooperative

increases its adjustor. The Cooperative clearly demonstrated to the Commission at the

hearing that over the last 16 years it has operated the utility in a prudent manner to cut

costs and keep rates as low as possible for its members for as long as possible.

The Decision adopts Staff's recommendation that SSVEC be required to submit for

Commission approval all proposed increases to its WPFCA rate. Although SSVEC does

not agree with this recommendation per se, SSVEC did not further challenge this overall

recommendation. However, SSVEC is a cooperative (as opposed to an investor-owned
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91 Hr. Ex. A-8 at page 18, line 25 through page 19, line 2.
Hr. Ex. S-13 at page 3, lines 12-18.

93 Hr. Ex. S-12 at page 9, lines 14-16, Hr.Ex. A-9 at page 12, lines 13-15.

92
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utility) and has not been required to obtain Commission approval for increases in the past.

SSVEC believes the Commission arbitrarily ignored these facts in establishing in the

Decision the necessity of when and how SSVEC would be required to obtain Commission

approval to increase its WPFCA given the time, resources, and expenses associated with

obtaining the approval.

B. After the Cooperative Files for an Increase in its WPFCA, the increase
should go into Effect if the Commission does not Act Upon the Filing
within 60 Days.

If the Commission determines that SSVEC must file for increases in its WPFCA,

because timely recovery of expenses is critical to the Cooperative, SSVEC has proposed a

mechanism that the Commission has authorized in  the past  that  will  ensure the

Commission's ability to review and approve the increase in a timely manner, as such

review and approval process is out of the Cooperative's control.

SSVEC provided testimony from its  outside rate  consultant regarding the

mechanism as follows:

SSVEC also believes that there must be some provision that requires
the Commission to act on such filings within a specified time frame.
Given the magnitude of the wholesale power cost and the potential
impact of a less than timely recovery, a 60-day turn-around is not an
unreasonable expectation. Staff suggests that the Cooperative could
file six (6) months in advance to avoid a lag in recovery. Staff also
testifies that purchased power costs are volatile and hard to predict.
SSVEC is dependent upon AEPCO for the majority of its purchases
and market prices for the remainder. SSVEC is not alia s able to
predict changes in power cost into the future. That is why the WPCA
factor is so important in the recovery of these costs. Unlike an
investor-owned utility that may be able to predict fuel costs well into
the future, SSVEC does not have that same ability. It is essential that
SSVEC have the ability to recover sudden increases in fuel costs
without a significant delay at the Commission.

Staff, however, objected to this proposal, stating that:
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Market conditions can change or new question can arise concerning
an application. Under such circumstances, a 60-day limit could

94 Hr. Ex. A-9 at page 13, line 22 through page 14, line 8.
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potentially limit the Commissic8r51's ability to fully consider an
increase before it went into effect.

On cross-examination, however, Staff admitted that it can typically take as long as

four to five months for the Commission to approve an adjustor reset.96 Moreover, Staff

further provided information in its response to data request SSVEC 1.6 that the

Commission has previously approved adjustors for three other utilities that go into effect

unless suspended by the Commission.97 Those utilities are AEPCO (Decision No. 6807l),

Arizona Public Service Co. (Decision No. 6963), and UNS Electric (Decision No. 70360)

and are referred to in the Decision. However, the Decision does not explain why the

Commission has chosen to treat SSVEC differently than these other utilities.

because SSVEC is a cooperative that obtains most of its power from AEPCO, the

evidence suggests that with respect to the WPFCA, a more "light handed" regulatory

approach is warranted, as opposed to the "heavy handed" regulatory treatment adopted in

the Decision for SSVEC. As stated above, in Palm Springs, there must exist "a rational

statutory or constitutional basis for the action, and the action is not so discriminatory as to

constitute a denial of the equal protection clause." Id. at 24 Ariz. App. at 129, 536 P.2d at

250. Although SSVEC does not dispute the Commission's constitutional rate authority

over the fuel adjustor, it does believe that there is no rational basis to treat SSVEC

differently than other utilities thereby discriminating against SSVEC which constitutes a

denial of equal protection.

Because of: (i) SSVEC's legal status as a cooperative (as opposed to an investor-

owned utility) that must have timely recovery of its fuel and purchased power costs, (ii)

the timing of the Commission approval process is out of SSVEC's direct control; (iii) in

the near future, between 75 percent and 88 percent (or more) of SSVEC's power will

In fact,

95 Hr. Ex. S-13 at page 5, lines 17-19.
96 Hr. Tr. at page 539, lines 7-16.
97 Id. at page 641, lines 2 through 642 line 6.
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come from AEPCO, and the Commission will have already approved the pass-through of

those costs to SSVEC; and (iv) the Commission precedent that has already allowed

automatic adjustors for other utilities (including a cooperative), if the Commission does

not act; SSVEC requests that the Decision be modified such that WPFCA increases be

permitted to go into effect if the Commission does not act to suspend the Cooperative's

filing within 60 days.

c . Power purchased from AEPCO that is passed through the Commission-
approved AEPCO adjustor should not be considered for purposes of an
increase to the WPFCA.

As discussed in detail above, SSVEC has and will continue to obtain most of its

power from AEPCO for the foreseeable future. AEPCO passes through the costs

associated with its power purchased for SSVEC by way of a Commission-approved pass-

through adjustor mechanism. SSVEC has no control over the costs that AEPCO passes

through, and these costs have already been reviewed and approved by the Commission.

Accordingly, the Decision should be modified such that WPFCA filings should only be

for those increases resulting from SSVEC's power purchases from non-AEPCO sources.98

D. The WPFCA rate established in the Decision should be considered an
initial ceiling for adjustment purposes.
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The Decision establishes that the base cost of power for the Cooperative be set at

$0.072127 per kph and that SSVEC be able to continue its WPFCA for recovery of

expenses in excess of this amount.99 Accordingly, in adopting these rates, the

Commission determined this to be a just and reasonable rate. Staff has proposed that the

Cooperative must obtain Commission approval for any and all increases in the WPFCA.

At the hearing, Staff was asked to clarify its position (on what it meant by any and all

increases) to determine whether the recommendation means an increase above the initial

adjustor rate that will be established following the Decision, or increases in the adjustor

98 Hr. Ex. A-9 at page 19, lines 2-10.
99 Hr. EX. S-12 at page 4, lines 13~14, Hr. Ex. A-8 at page 1, line 26 through page 2, line 3.
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rate following a decrease that does not exceed the initial adjustor rate: 100

Okay. Let  me give you a h pathet ical,  because this is where I am
still struggling to understand iiow this is going to work. Let's say in a
given year Sulfur has lowered -- the adjustor level is set and let's
say it  translates into 2 cents, just for --
number that  is approved in this Commission allows for  a 2 cent
adjustor. Now, Sulphur needs to lower that  adjustor to l cent . All
r ight ? And it  s t ays at  l cent  fo r  a  per iod.  Okay? Then Sulphur
incurred some foe costs and then it needs to raise it back to 2 cents,
All right? Would you agree with me that the 2 cents established in
this rate decision would be considered the ceiling in that  Sulphur
would only have to come in for increases beyond the 2 cents?

okay,  it  is 2 cents.  So the

A.

Q.

No.

Okay. So once --  and again I  am
weren't sure what you meant here. If
the adjustor at 2 cents h
decimal number is, ,
company to go back Ag to that amount,
rate case decision, wit out coming to the Commission first?

only asking because we really
the Commission is establishing

pathetically, or whatever that decimal, long
Ami lowers it  Staff is unwilling to  allow the

the amount established in this

Staffs position is that any increase to the adjustor must be filed with
the Commission for approval.

Okay. That clarifies it. And, again, in gpuf testimony you stated that
the reason that, one of reasons Sta is recommending that the
Commission approve all increases is to mitigate potential rate shock?
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A. That is correct.

This position makes no practical sense. First, the Decision approves the WPFCA

thereby finding the initial rate factor derived from the Decision to be just and reasonable.

Staff proposed, the Cooperative agreed, and the Decision finds, that SSVEC will not need

to obtain Commission approval to lower the adjustor rate. If the Cooperative lowers the

adjustor rate below the init ial adjustor rate, under Staff' s proposal as adopted in the

Decision, the lowered rate now becomes the new ceiling and SSVEC is precluded from

raising the adjustor above that new rate without obtaining Commission approval, even

though it is less than the initial rate established as a just and reasonable rate. Second, if

SSVEC was to increase the now lowered adjustor rate back to the initial rate, there would

100 Hr. Tr. at page 610, lines 4 through page 611, line 10.

A.

Q.

Q.
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be no rate shock, as the adjustor rate would simply return to the level set by the

Commission in the Decision which has been found to be just and reasonable.

Accordingly, SSVEC should be permitted to raise the adjustor back to the initial rate

factor that will be in effect following the Decision without Commission approval. Only

increases above that rate should require Commission approval, as opposed to any and all

rate increases of the WPFCA, as required by the Decision.

Additionally, if the Cooperative files for an increase in its adjustor rate, and the

Commission approves a new increased adjustor rate above the rate derived from the

Decision, that rate should supplant the initial adjustor rate derived from the Decision as

the new ceiling for purposes of future increases and decreases of the WPFCA.

SSVEC requests that the Decision be modified to adopt the mechanism proposed

by SSVEC.

E. The Decision should clarify that SSVEC is permitted to file for WPFCA
increases based upon prospective costs.
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In light of the Decision's requirement that SSVEC must file for approval of

increases to its WPFCA, SSVEC requests the Decision be amended to contain specific

language that clarifies that the Cooperative may file for such increases based upon

prospective increases in its fuel and purchased power costs. If SSVEC can reasonably

anticipate such increases in advance of incurring those costs, it should be able to file for

an increase in its WPFCA on a prospective basis and not have to wait until such time that

it actually incurs the higher costs. This is consistent with Staffs testimony at the hearing

in recommending that SSVEC be required to file for Commission approval of all WPFCA

rate increases.
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F. Conclusion

With respect to the WPFCA, the Decision unnecessarily takes SSVEC from one

end of the regulatory spectrum to the other. Prior to the issuance of the Decision, SSVEC

could adjust its WPFCA without Commission approval. SSVEC since accepted the

Commission's determination to require the Cooperative to file for approval before

increasing the WPFCA and the adoption of thresholds. However, given that (i) this is a

cooperative (as opposed to an investor-owned utility), (ii) the vast majority of SSVEC's

power will come from AEPCO for the foreseeable future, (iii) the Commission will have

approved the AEPCO pass through of power costs to SSVEC and there is no need for the

Commission to have to look at the same power costs twice, (iv) the Commission has

already authorized other utilities (both cooperative and investor-owned) to increase their

adjustors if the Commission has not acted on their respective applications within 60 days,

and (v) the other evidence and reasons provided by the Cooperative, SSVEC requests the

Decision be modified consistent with the Cooperative's requests regarding its WPFCA.

VI. CONCLUSION
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On the basis of the foregoing, SSVEC has demonstrated that as a matter of law, the

Cooperative is entitled to reconsideration and rehearing of the Decision relating to the

following matters :

(l) The adoption of the revenue requirement set forth in the ROO,

(2) The elimination of the prohibition against SSVEC constructing the 69 kV line

and the requirement that it conduct an independent feasibility study, and

(3) The adoption of the Cooperative's requests regarding the administration of its

WPFCA with respect to the Commission's approval of WPFCA rate increases.
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Accordingly, SSVEC requests that this Application be granted.

RESPECTFULLY SUBMITTED this 28th day of September, 2009.
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THIS AMENDMENT:
Passed as amended byPassed

Failed Not Offered VWthdrawn

RE C E z VE I

OPEN MEETING DATE:

DOCKET nos.

TIME/DATE PREPARED: August 14, 2009

COMPANY:

NEWMAN PROPOSED AMENDMENT # 5

August 17, 2009

E-0I575A-08.0328

Sulfur Springs Vadlev Electric Cooperative. Inc.

AGENDA ITEM no. U- l

,*/~
-. 'J'.,. 'n l~m,» j" I"

8`¢ £T cofna¢L\ f

22 .'."3 §L4 p 2:

I ./\l l

Cb

ft

DELETE Page 16, Line 17 through Page 17, Line 5 and REPLACE with:

"We find that Stay's revenue requirement of $100,420,597 will allow the Cooperative to meet its
lender'srequired financial ratios and achieve a 30 percent equity ratio in a reasonable periodof
time. This revenue level is an increase of $7,595,316, or 8.18 percent, over Test Year revenues."

Page 42, Line 12, DELETE Finding of Fact No. 30 and REPLACE with:

"The evidence supports the Sta1fFs projections for equity growth."

Page 42, Line 14, DELETE Finding of Fact No. 31 and REPLACE Mth:

"Total revenues of $100,420,597 will allow the Cooperative to meet its lender's required
financial ratios and achieve a 30 percent equity ratio in a reasonable period of time. This
revenue level is an increase of $7,595,316, or 8.18 percent, over Test Year revenues; resulting in
an 11.56 percent return on FVRB, which is reasonable under the circumstances of this case."

Page 42, Line 25 .-

DELETE "Cooperative's" and REPLACE with "Staffs"

Page 18, DELETE Lines 7 through 14 and REPLACE with:

"The following lists the current, Staff proposed and SSVEC proposed monthly customer
charges"

Page 18, Line 15, DELETE "Approved" and REPLACE with "SSVEC"

Page 18, Line 15 through19, INSERT the following column:

J



Staff
. 8.25
$13.25
$13.50
$13.35
$14.45
$44.25
$56.25
$44.45

Page 18, DELETE Lines 20 through 22 and REPLACE with:

"We will adopt Staff's proposed monthly customer charges."

Page 43, Line 1 -

DELETE "Coopelative's" and REPLACE with "Staffs"

Page 20, Line 8, DELETE lines 8 through ll and REPLACE with:

"We believe Staff's recommended service charges are reasonable."

Page 43, Lines 4 and 5

DELETE "$9.04, or 10.18 percent, firm $88.28 to $97.82"

REPLACE with "approximately $8.00, or approximately 9.0 percent, firm $88.78 to
approximately $96.82"

Make all conforming changes.

SSVEC E-01575A-08-0328
Newman Proposed Amendment #5

Page 2 off
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Passed
THISAMENDMENT:

Passed as amended by

Not Offered.Failed Rl§v§£§4w¥ED
"FW mfr- 4 |

a L. I`\1L.'°U'1

PIERCE PROPDSEDAMENDMENT #8069451 C019?RuL"' .
DATE PREPARED: August 11, 2009

J"X *\ '\

:l ;Ul"1P Cut*l"i¥*

COMPANY:

DOCKET NOs :

Sulfur Springs Valley Electric Cooperative, Inc.

E-01575A-08-0328

OPEN MEETING DATES: August 17. 2009 AGENDA ITEM: U- 1

Page 14, line 12

DELETE "five" after "this over" and INSERT "ten"

DELETE "$60,000" after "Rate Case Expense" and INSERT "$30,000"

Page 14 line 14

DELETE "The five year recovery period we adopt is slightly longer than usually seen
for an investor-owned utility, but not unreasonable for this cooperative."

INSERT "Given that it has been 16 years since SSVEC's last rate case, and given the
surplus recovery of SSVEC's prior rate case expenses, we believe it is
appropriate to amortize SSVEC's rate case expenses over ten years. The ten
year recovery period we adopt is longer than usually seen for an investor-
owned utility, but not unreasonable in light of the circumstances of this
case;

Conforming changes.
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Sulfur Springs Valley

Electric Cooperative, Inc.
A 'Rnuchstone Energy' Cooperative 7

EX

Article I. REQUEST for PROPOSAL

Section 1.01
Section 1 . 02

3SEG Draft RFP
SSVEC RFP Rebuttal

Article II. VS FEEDER ANALYSIS

Section 2.01
Section2.02

3SEG Analysis and Recommendations
SSVEC Analysis Rebuttal

Article Ill. CONSTRUCTIVE POINT PAPER
Section 3.01
Section3.02

3SEG CPP Reliability Alternatives
SS VEC CPP Rebuttal

Article iv. LETTERS
Section 4.01 Evolution of 3SEG Complaints

Article v. TRANSFORMER CAPACITY

Section5.01
Section5.02
Section5.03
Section5.04

Huachuca Substation Transformer
V7 Load Curves
V7 Load & Solar Radiation2/06/2008
industry Practice on Transformer Loading

Article VI. VS MILSOFT ANALYSIS
Section 6.01 July 2009 477 Express Feeder Model

Article VII. COST ESTIMATE

Section 7.01
Section 7.02

2009Estimates for Line Construction Alternatives
1993 Historical Cost Estimates for Construction Options

Article VIII. TUCSQN ELECTRIC POWER (TEP)

Section 8.01
Section8.02

Back--UpService Alternative Rebuttal
2003TEP Letter for Proposed 46kV Tap

Al"-izicle lx.

section9.01

UNISCDURCE EWER f (UNS)

LoadSalving andBack-Up ServiceAlterative Rebuttal



Article x. RELIABILITY

Section 10.01

Section 10.02

Section 10.03

Section 10.04

Section 10. 05

Section 10.06

Section 10.07

V7: 8'SEG Outage Analysis for 2008 (partial
SSVEC 3SEG Outage Analysis Rebuttal and Graphs
NRECA Reliability Survey: Definitions
2009 Outage Study for Construction Work Plan Analysis
Reliability Solutions Implemented for High Outage Feeders
V7 Graphic representing April 2009 Fire Outage Impact
1992-1996 Outage Analysis from Historical Archive

Article XI. GROWTH FORECASTS
Section 11.01

Section 11.02

Section 11.03

.8SEG Growth Forecast

SSVEC Rebutta/of 3356 GroWth Forecast
Son oita/Elgin/Pa tagonia Demographics information

Article XII. VISUAL IMPACT
Section 12.01
Section 12.02

Traffic Gompafison between HigNway 82 and Highway 83
SS VEG Line Design Photos from Community Presentation

Article Xlll. SUNWATTS PROGRAM
Section 13.01

Section13.02

Sun Watts Program Rebate Tracking for V7
Sun Watts Interconnection Requirements

Article XIV. SSVEC SOLAR PROPOSAL

Section 14.01
Section 14.02

July 2009 RFQ to Develop a Solar Energy Generation Facility

AL/QL/st 2009 Clean Renewable Energy 8ond (CREB) Proposal

Article xv. SSVEC DISTRIBUTED GENERATION
Section 15. 01

Section 15.02

October 2008 Distribufive Generation Study for V7
September 2006 Interactive Distributed Generation Proposal

Article XVI. RENEWABLE ENERGY RESOURCES

Section 16.01

Section 16.02

Northern Arizona University: AriZona VWnd Energy Assessment

USDOE Arizona-Biomass Resource Map
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alternatives to titer stall

satisfy SSVEC Cooperator concerns
the proposed line and quantify possible

Improving the relationship
understanding of the Cooperative and

promote a mutually beneficial working
relationship between cooperators and company.

The purpose of feasibili
n i

quantify the cost of*§*12; .

Completion of such a study would about
renewable distributed energy

alternatives, by a qualified company. and
its members, as unresolved questions

are answered. The outcome would
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DRAFT

The feasibility study will determine a recommended best course of action for
the proposed project. Specifically, the study would address two needs for
customers on the SSVEC V-7 feeder line:

1.
2.

Providing increased capacity, and
Improving continuity (reducing power outages, or the risk thereof).

.social attention wiII.he.giyen.to tindirig lf99§onable.
S6I'iii1€i8i5i§§ . proposed".69kV tiTal'lsh?ilSsi0g'l. ..will
compared arid contrasted to other coNsidered options. CooperatioN with
SSVEC engineers and staff will be critical to the information sharing and
evaluation of all alternatives.

The study wi l l  include (but  not  be l imi ted to) ;  s i te detai l s,  resource
requirements and availability (water), area guidelines/regulations
(fed/state/county), technical options appraisal, technical suitability,
demonstration value, capital cost range, energy output, CO2 savings, water
usage (if any) or savings, practical considerations, system sizing
requirements and a project commissioning timeline.

Part icular attent ion wi l l  be paid to identi f icat ion of potential
options/sources, financing optionS/Sources, and federal/state incentives.
Consideration will be given to utility, SCCF, Patagonia, and third party system
ownership.

funding

Due to the sensitive nature of this project there should be an emphasis
and/or focus on environmental, social and planning issues that may be
associated with each option. Methods and assumptions should be detailed
throughout the document. Verifying the availability of a renewable energy
source at a speci f ic si te (e.g., wind studies, SeaSonal  f low rates of a
watercourse, landfil l gas production rates and expected life, etc.) wil l be
included.

3

~-..,- .»_=.
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DRAFT
=.

9.

The following Reports with accompanying Presentations are to be delivered in
contractor format, including, aS a minimum, information from the below
deliverables with conceptual studies, feasibil ity and sensitivity analyses,
power flow analysis, public relations and contact information, cost
information with a. financial and business plan, and Action Items and Status.

The deliverables will be integrated, updated at least every Friday by noon,
and available, under controlled conditions, to designated study participants~~
on a mutual website. Development of a comprehensive presentation series,
as a minimum in Powerpoint with notes, shall Parallel each report. At end of
each third week, each report will be completed; however, the "reports" in
between are to be considered as "working papers" and may be outlines and
include TBD's as placeholders. The Tljilid week Reports will provide completed
work but may have appendices showing report plans for the next 3-week
cycle.

I

no. 1 - The Project Plan (including trade and technical studies)
No. 2 - Media, Contact and PromotiOn Plan
No. 3 - Funding, Financial and Business Plan, proposed Agreements and REPs
no. 4 - Feasibility Study Results Report and program Schedules, Action Items
and Status

1. FEASIBIBLITY IDENTIFICATION AND ANALYSIS PLAN

Scope: Upon execution of this Agreement and any extension thereof
consultants engaged by the company (SSVEC), under the direction and
supervision of Company's chief ExecUtive 'officer ("CEO") or specified
designee, shall devote sufficient time a`nd effort in conducting the following:

In coordination with engineers, manufacturers, contractors and sub-
contractors from design, installation, operation and warranty disciplines

1. Identify the most efficient and cost-effective types of renewable
energy systems that can be successfully installed throughout the
northeastern area of Santa Cruz County served by Feeder V-7.

x
!

2. Include as potential candidates for feasibility analysis photovoltaic (PV),
solar thermal, concentrated solar, wind, and biomass generation.
systems with, as appropriate, additional "weaker" opportunities in
Report No. 1.

I

3



DRAFT

"=Estal5li.sh coNtact and'work closely vliitl°i""SulphLirSi9rings Valley Electric
Cooperative (SSVEC) staff. to review level of interest in renewable
energy project so parti.cipation and electricity purchase are facilitated
tO meet the connectivity and capacity needs in Report No. 1.
Negotiate preliminary terms as indicated and appropriate in Report
no. 3.

4. Establish contact and work with Tucson Electric Power Company (TEP)
to ascertain level of interest in renewable energy project participation,
electricity purchase, and potential interconnectivity in Report No. 1.
Negotiate preliminary terms including cross-boundary agreements, as
indicated and appropriate in Report No. 3.

5. Establish contact and Work with UNS Electric (UNSE) to ascertain level
of interest in renewable energy project participation, electricity
purchase, an.d potential interconnectivity in Report No. 1. negotiate
preliminary terms including cross-boundary agreements, as indicated
and appropriate in Report No. 3.

Establish contact and work including project promotion and solicit
support from the Santa Cruz County Board of Supervisors, County
Community Planning Department, the Sonoita Community Crossroads
Forum, the Town of Patagonia and Planning Department to present a
preliminary renewable plan(s) for best sites to locate small (1-3 MW)
renewable energy generation sources in Report Nos. 1, 2, 3, and 4.

7. Establish contact and work including project promotion and solicit
support from the Arizona Department of Commerce Energy Office, the
Arizona Governor's Office, Arizona Corporation Commission Utility
Division, and State Congressional Delegates. Attention must be given
to identify, submit, and negotiate state or federal grants, other
funding, and/or loan incentives that could impact renewable energy
funding for the project in Report Nos. 2, 3, and 4.

8. Establish contact and work including project promotion and solicit
support from the federal Congressional delegations, Department of
Energy, Department of Agriculture and Forest Service for near-term
federal stimulus package assistance in Report Nos. 2, 3, and 4.

I

9. Establish contact and work including project promotion and solicit
support from Department of Interior including the Bureau of Land
Management for inclusion in Federal stimulus package assistance and

=1

5
J

»-f»~.»~ ~-~ =-~. --..»a<=»===¢.

6.

4



DRAFT
assistance with a preliminary overview and determination of possible
site locations environmental and natural resource impacts in Report
Nos. 1, 2, 3 and 4,

10. Establish contact and work including project promotion and solicit
support from Arizona State Land Department, Parks and Recreation
Department, Fish and Game Department for assistance with possible
site locations in Report Nos. 2, 3 and 4.

11. Develop a comprehensive media and promotion, preliminary and final,
plans to provide extensive media coverage and positive media for
SSVEC, the Project, and all entities that dedicated resources to the
Project in Report Nos. 2,3, and 4.

12. Provide advocacy, promotion, and negotiation of renewable energy
incentives from public utility companies, and negotiate wholesale
power purchase agreements for sale of power generated from the
Project in Report Nos. no. 3 and 4. .

13. Make specific recommendations, based on analysis and research, as to
Project sizing, location, engineering, schedule, design and cost with
proposed return on investment(ROI) determination, appropriately, in
Reports No. 1, 3 and 4. Recommendations will include equipment and
inverter specifications, grid-tie engineering, "Sonoita reliability loops,"
and interconnectioN specifications between SSVEC and/or TEP/UNSE,
and construction scheduling in Reports no. 1 and 4.

14. Incorporate recommended system and schedule in the format of an
RFP ready for bidding, including objective source selection criteria in
the RFP in Report No. 4.

15. Identify experienced and qualified Arizona contractors and sub-
contractors as potential bidders for the recommended system for
presentation of Statement of Qualifications (SOQs) in Report No. 3.

16. Prepare a comprehensive project (and phasing, if appropriate)
timeline and schedule from inception through system commissioning
with Feeder V-7 capacity changes over time, viewed as annual and
daily demand curves.

8

17. Coordinate and conduct with the Town of Patagonia and SCCF.
community meeting(s) to secure feedback from the SSVEC
cooperative's members in the service area, and other parties for
comment prior to development of final project plan in Report No. 2.
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The above are on a Not-To-Exceed~Basis. However, if Patagonia, SCCF and
SSVEC request additional deliverables or changes to above deliverables and is
agreed to by the company awarded the project, they will provide a written
estimate of costs - to be agreed to by all parties in writing.

AH out-of-pocket expenses incurred by awarded company are in the price of
this contract and will be fully the responsibility of successful bidder, including
any expenses incurred for engineering, professional consultants, and travel.

24. Projected Completion date: August 30, 2009.

23. Identification of necessary permits required for project in Report Nos.
1 and 4. . .

22. Negotiation of terms for presentation with Staff to the SSVEC Board
from utility(ies) and/or power purchasers in Report No. 3.

21. Secure Ietter(s) of intent from funding providers in Report No. 3.

11. POSSIBLE COMPENSATION AND PAYMENT SCHEDULE

20. Present funding options for construction and/or permanent financing
depending on recommenced system and subsequent financing
recommendation in Report no. 3.

Estimated 3 2945/003°
At Award .- startup
On 30 Aug 2009, after Final Reports delivered
Upon SSVEC Review Final Repoits

19. Assist Town of Patagonia and Sonoita Crossroads Community Forum
to prepare and submit of applications for local, state, and national
grants, low cost loan programs or other assistance determined
feasible in Report No. 3.

18. Develop an ongoing Operations and Maintenance (O&M) plan for the
recommended system in Report No. 1.

$25,000
$35,000
$15,000

$75,000

DRAFT
4 . 8

\
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SSVEC feels strongly that this RFP for a Feasibility Study is not necessary for the
following reasons:

The Request for Proposal (RFP) for a Feasibility Study as submitted by 3SEG is to
"...determine a recommended best course of action...to address two needs... I) Provide
increased capacity; and 2) improving continuity (redueingpower outages, or the risk
thereof). "

3. The RFP is too broad, too vague, and is non-conventional in the utility industry.
Distributed generation (DG) projects such as those discussed by the 3SEG
group are typically handled by utilities in the following manner:

2. Most of the topics proposed for evaluation in the Feasibility Study have already
been addressed by SSVEC staff.
The following pages present a detailed comment on work already performed by
SSVEC and outside consultants in each of the major study points proposed by
3SEG.

1. SSVEC's staff is fully capable of such a study. SSVEC staff includes:
a. Five registered Professional Engineers,
b. Two Engineers-in-Training,
e. A Right of Way staff, including a Senior Member, International Right of

Way Association (SR/WA) with certification in Right of Way Negotiation
and Acquisition,

d. An Engineering Planning division with state-of-the-art computer
modeling software, MilSoft Wind nil and PowerWorld Simulator, to
perform complex load flow analysis,

e. A Substation and Transmission Line Design Engineer with a Masters
degree in Electrical Engineering and 20+ years experience,

f. An Engineering Manager with extensive experience in renewable energy
technologies, policies and assessments dating from 1979 to date and
ranging from solar and wind system installations in Alaska to renewable
energy assessments throughout Latin America and Africa,

g. Among other qualified personnel.

REBUTTAL OF 3SEG'S
Request for Proposal for a Feasibility Study
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a. A System Impact Studv is done for a specific project (size, technology,
voltage) at a specific site. This study evaluates the impact of the proposed
DG system on the interconnecting distribution or transmission line.
Often these studies identify line re-conductoring for voltage requirement
and other necessary upgrades.

b .  A Feasibilitv Studv follows to define the exact system improvements
needed to interconnect the DG system. A detailed design for the system
interconnection results from this Feasibility Study.

The Feasibility Study proposed by SSEG attempts to combine these two
independent studies into one study and also expands the scope to tasks typically
reserved for post completion of the detailed studies, such as marketing and
promotion, funding/grants, and in this case, negotiation ofcertificated
boundary agreements.

4. Since 1982 SSVEC has had a plan t o  " . . . I )  P ro v id e  i n c r e a s e d  e apa e i t v ;  and  2 )
improv e  e on  t in  u i t v  ( r educ ing  powe r  ou t age s ,  o r  t he  r i sk t he r e o f ) .  "

a. SSVEC has already done everything possible to extend the capacity of the
V-7 feeder including:

1. SSVEC has an obligation tn provide safe and reliable power
for current and new customers - The peak load of 7 MW
already exceeds the substation and line capacities. In
addition, SSVEC has facilities to the lot line and has
committed service for 219 residential lots representing an
additional 1.5MW of load. Unless system capacity is
increased immediately, SSVEC will be forced to consider a
moratorium on new facilities in the area - thus violating our
obligation to serve all requests for power in our certificated
service territory.

2. Utilizing five line regulators - the Rural Utility Service (RUS)
recommends not more than one line regulator on a feeder.
Multiple line regulators result in both high and low voltages
on the feeder as experienced by numerous residents in the
area .

3 . Allowing loads to exceed substation transformer capacity -
The existing transformer is rated for 5 MVA in open air and
7 MVA with fans. Recent peak load of 7.123 MW at 98%
Power Factor equals 7.50 MVA - a 7% overload on the
transformer. Current loads have exceeded this higher rating
and a remedy must be implemented immediately.

4. Re-conductoring of the main line is not a viable option -
SSVEC studies show this option is costly ($12M including
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ROW, substation, retirement of old facilities, and additional
labor for energized work), must be done energized to keep
area residents in service during the construction, requires
significant rights-of-way acquisition, provides only minimal
increased capacity due mainly to voltage drop, and does
nothing for the reliability issue resulting from a 37-mile
mainline from Huachuca West substation to Patagonia.

b. SSVEC studies have clearly shown that improving continuity of service
(reducing power outages) in the area is best addressed with a new.
uninterrupted 69kV line along a completely separate corridor, mostly on
private property, and a new substation in Sonoita.

5. SSVEC has thoroughly briefed ACC staff, including recent review of an
additional 3" of support documents from SSVEC files, on analyses already
completed by SSVEC and/or outside consultants on this project.

The following is a detailed commentary ofeach of the points made in the 3SEG
Request for Proposals for a Feasibility Study. Again, SSVEC feels this study is not
needed!
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Sulphur Springs Valley Electric Cooperative, Inc.
».<1rA Touchstone Energy' Cooperative

Save the Scenic Sonoita/Elgin Grasslands Group (SSEG)
REQUEST FOR PROPOSAL Rebuttal by SSVEC

The format used below presents points made in the 3SEG RFP for Feasibility Study
and, using this font, rebuts statements made. Text presented in"italic quotes" is taken
directly from the 3SEG presentation.

FOUR KEY CONCERNS :

* VISUAL POLLUTION: Visual pollution (aestneties) of the beautiful northeast
portion of Santa Cruz County

O

o
O

Pole color study done
Gray poles are less noticeable

l This matter addressed 'm detail at community presentations in
Sonoita and Patagonia

Fewer poles with 69 kV line (202 poles @55'-65' vs. 382 poles @45'-55')
Fewer vehicles pass the 69 kV line (3000 vehicles/day on HWY 82 vs. 510
vehicles/day along HWY 83)

Remote sighting (4.4 mi. along paved road with 69kV vs. 23.3 mi.
with V7 route)

* ECOLOGICAL & RESEARCHIMPACTS: The ecological and research impacts of
the installation and maintenance of the proposed line

o

O

O

Corridor has already been violated with buried telecommunications cable
trench and maintenance road
Full Storm Water Pollution Prevention Plan (SWPPP) compliance
Re-seeding with native species using local range consultant will be done

* RENEWABLE ENERGY UTILIZATIOM The lack of renewable energy utilization
furthering dependence on non-renewable energy generation

o

o

o

7/7/09 - Issued RFP to 14 companies for up to 750 kW of renewable
energy near Sonoita
7/21/09 - Evaluated 10 bids for Renewable Energy Power Purchase
Agreements (PPA) and Design/Build options
8/3/09 - Submitted a $6M proposal for Clean Renewable Energy Bond
(CREB) funding to RUS

.<.,~»
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* RISING ENERGY COSTS: Would employing Renewable Energy now save
Cooperator dollars in the future?

o
o

SSVEC recognizes the need for a reducedcarbon footprint
SSVEC is investing in renewable energy generation today!

Nearly 1 MW installed to date under SunWatts and Solar Schools
programs

• 40kW with SunWatts (SSVEC pays $4/watt)
¢ 900 kW at Solar Schools (SSVEC owns via CREBS loan)

STUDY ADDRESSES TWO NEEDS :

*

*

IMPROVING CAPA CITY
IMPROVING CONTINUITY

o Study to Include (but not limited to):
Special attention to finding reasonable renewable energy solutions

O

O

o

o

O

O

O

O

O

O

O

O

O

o

O

O

O

O

SSVEC contracted POWER ENGINEERS to evaluate a 2 MW DG
option for the area. Determined that the best site is Sonoita.

• Study looked at:
Fault current analysis
Distance relaying required
Volts per Hertz protection
Under-voltage protection
Reverse power protection
Loss of field protection
Status unbalanced current protection
Voltage time overcurrent relay
overvoltage protection
Stator ground fault protection
Frequency relay
Differential protection
Grounding
Need for communications processor

• Assuming the system will require a diesel generator for power
generation when renewables are not available, a MW diesel
ge n e t :

Fuel consumption (135 gal/hr)
Operation & Maintenance (O&M) cost = $700/hr .
Noise Pollution (80 db) - not recommended for
residential area
Arizona Department of Fnvironmental Quality
(ADEQ) permitting required
Requires 20,000 diesel storage tank on-siteO
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SSVEC received bid for MW genet from PowerSecure. SIM plus
inter-tie.

Evaluation of69kV t/fansmission line; to be compared/contrasted to other
considered options
Study Scope

•

•

•

•

Typically a System Impact Study is done first to determine if
the distribution system can handle the power injection
6/2008 - SSVEC developed a Scope of Work for POWER
Engineers to study DG options in the Sonoita area
"Sonoita Distributive Generation Study" submitted to SSVEC
10/2008 (See above for results)
Engineers Estimate of Probable Cost equals $1M plus $700/hr
O & M

• Site details

o Detailed siring completed in POWER Study using
MilSoft system modeling software

•

Radiator cooling recommended by POWER
•

Resource requirements and availability (water)
o

Area guidelines/regulations (fed/state/eouniy)
O ADEQ air pollution permit required under

Environmental Protection Agency (EPA) Tier 2
criteria. Subject to Santa Cruz County (SCC) zoning
and permitting.

•

•

•

•

Technical options appraisal

Technical suitability

Demonstration value

Capital cost range

O
o

POWER estimates $1M plus $700/hr O&M cost.
ASSUMING THE ARIZONA CORPORATION
COMISSION (ACC), SCC, AND THE COMMUNITY
WILL ALLOW A 2 MW DIESEL GENSET

Energy output

o Debated for 5,000 foot elevation

CON savings

Water usage or savings

O

Practical considerations

System sizing requirement

O

Negligible

A ZMW system is needed. When using renewable
energy, a back-up system is needed for periods when
the sun does not shine or wind is not present. A ZMW
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diesel genet "weaker" would be required to back-up
the renewables.

• Project commissioning timeline
o PowerSecure proposal quotes 42 weeks to final

commissioning
o Particular attention to:

Potential funding options/sources
O

•

8/3/09 - SSVEC submitted a $6.0M proposal to CREBS
for at least 750 kW of solar with low-interest loan funds
to be re-paid by Renewable Energy Standard and
Tariff (REST) funding

• Financing options/sources
O

•

•

7/09 - RFP for renewables in Sonoita solicited Power
Purchase Agreements (PPA) and Design/Build options

Federal/state incentives

Ownership (utility, SCCF, Patagonia, tnirdparty)
Results of 7/09 RFP suggests SSVEC ownership has
lower life-cycle cost

O

•

O

o Emphasis and/or Focus on:
Environmental, social anclplanning issues

Versing the availability of renewable energy source at a specific site
Wind studies•

O Northern Arizona University (NAU) wind map for
Sonoita area shows Class 1 wind resource (Poor) 0.0-
12.3 mph. 12.3 mph = 5.4 m/sec. SAV()IA "Raduga-1"

MW wind turbine requires minimum of 5 m/s to
operate.

•

No rivers in the area
•

Seasonal How of a watercourse,

O

Landfll gas production rates

o Arid western United States has limited landfill gas
potential

l Low moisture content in landfills inhibits
anaerobic digestion and production of methane

gas
Gasification technologies are applicable but

typically sited at much larger waste processing

facilities
Plasma gasification was considered in Cochise

County but did not get approval

o And expected life, etc.
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UTILITY REBATE Watt
SSVEC S 4.00
TRICO Electric 4.00
Arizona Public Service APS 3.00
Tucson Electric Power TEP 3.00
UniSource Energy 3.00
Salt River Project SRP 2.70

O Identification and Analysis Plan
Most e/§9eient and cost-effective types of renewable energy systems that can be
installed i

U Phofavoltaic
• 7/09 RFP respondents to SSVEC all quoted a. Photovoltaic

(PV)-based solution
• Solar thermal

• Reserved for larger grid-connected facilities (10MW+) or co-
generation at industrial waste site (Dairy, steam plant, etc.)

• Concentrated solar
• Reserved for larger facilities

• Wind
• NAU study shows Class 1 resource (Poor) in Sonoita area

• Biomass generation
• Limited biomass in the area.

Do not want cut the Scenic Grasslands for biomass generation
Agricultural waste from the Tubac/Rio Rico area seem to be
the closest bio-resource

• "Peaked " opportunities
• Completed"Sonoita Distributive Generation Study"submitted

to SSVEC 10/2008 for DG weaker in Sonoita (See above for
results)

"Level of interest in renewable energy ffom SSVEC"
SSVEC has high level of interest in renewables:

l Aggressive REST plan approved by ACC. Collecting:
$1.30/residential/month
$42.00/Small Commercial
$150.00/Large Commercial (over MW)

l SSVEC's SunWatts program offers $4/VVatt rebate for individual
renewable energy systems in the service territory. This compares
with:

•

•

•

SSVEC's SunWatts program has installed 40 kW to date (Source:
SSVEC SunWatts Report as of 8/2009)

PAGE 8 OF 13



SSVEC installed and owns 41 solar school shadesfor a total of 900
kW
SSVEC has bids for at least 750 kW of grid-connected solar for the
Sonoita Substation
SSVEC will offer net metering in new rates

Level of interest in renewable energy participation, purchase, and
interconneetivizyf om TEP
In 2003, SSVEC submitted a formal Request for Possible Transmission
Service in the Sonoita area. TEP response:

l 46kV line dedicated to Fort Huachuca back-up
l When 138 kV line is out, load must shift to Fort Huachuca. No firm

power.
' To serve Fort Huachuca and Sonoita would require a conductor

upgrade to the South Loop Substation
l Two-county rule must be adjusted by Bond Council
l Line suffered three outages in 2002. Total outage time of 42 hours.

Negotiate preliminary terms of cross-boundary agreements
Terms of this Agreement must address issues of:

Energy metering
Energy cost
System protection and coordination
Safety
Operations agreements (who controls switches)
Remote control of switching facilities
Payment (who pays for the inter-tie facilities)
Requires ACC approval
Estimated cost for SSVEC portion of inter-tie is: $420,000.
NOTE: this does not include UNS costs to convert 2-phase to
3-phase and other inter-tie facilities.

•

•

•

•

•

•

•

Level of interest in renewable energy participation, purchase, and
intereonnectivityfr0m UNSE

Negotiate preliminary terms of eross-boundary agreements•

Intertie to UNS is not applicable for load serving as proposed by
3SEG

Promotion and support from Santa Cruz County Board of S149ervisor5,.
Community Planning/Development, SCCF, Town ofPatagoniafor site
location ogRE Generation I-3MWsource5

Large grid-connected renewable projects (1 MW-10 MW) are either
co-located with an existing substation or require a new substation.
SSVEC has an additional 2-3 acres at our Sonoita substation that,
with SSC BOA approval, will be used for up to 750kW of grid-
connected solar. An additional 12 acres are for sale adjacent to the
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substation that could accommodate approximately 1 MW-2 MW
expansion.

Promotion and support from AZ DOC Energy Ojice, AZ Governors Ujfiee,
ACC Utility Division, State Congressional Delegatesforfedera!/state grants,
otherfanding or incentives

Not typically solicited until you have a technical proposal in hand
Promotion and supportffom Federal Congressional Delegates, DOE, DOA
and USFSforfea'eral stimulus assistance

Not typically solicited until you have a technical proposal in hand
Promotion and support from DOI/8LMforfea'eral stimulus package and
environmental/natural resource impact.

CREBS funding for renewables is a better value and more readily
accessible to SSVEC

Promotion and supportfrorn ASLD, Park and Recreation, Fish & Game
Department for site location

Not typically solicited until you have a technical proposal in hand
Comprehensive media plans to provide extensive positive coverage for
SSVEC/tne Project/all Entities

Not performed until all details of the project have been defined and
more development progress has been accomplished. It would be
pre-mature to develop media plans at this early stage of project
development.

Provide advocacy, promotion, negotiation ogRE Incentives from PU
Companies

SSVEC's RFP solicited both Design/Build and Power Purchase
pricing for at least 750 kW of renewables at the Sonoita Substation.
Design/Build appears to be a better value for SSVEC.

Negotiate wholesale powerpurchase agreements for sale of power generated
from project

Typically this is not done until well after the system impact and
feasibility studies are completed and funding mechanisms are
identified

Make specie recommendations based upon analysis and research on:
Project sizing•

2 MW has already been determined as optimal by SSVEC and
confirmed by POWER Engineers

• Location
Sonoita Substation is the ideal location as the renewable energy can
be injected directly onto the 25kV bus for distribution/utilization by
all feeders in the area and export to Sierra Vista and beyond via the
69kV line

Q Engineering
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New 3-Phase line to be constructed from SSVEC to
UNS at Flux Canyon - 1 mile

100,000$

(specialized phase shiftStep-down transformers
corrections) required

70,000

Set of 3-Voltage regulators 60,000
3- Automatic Circuit Reclosures, SCADA controlled 150,000
1 mile ROW for 3-Phase line on private property
Transformer Site

40,000

SSVEC Cost (does NOT include costs for UNS facility
upgrades)

s 420,000

DOES NOT INCLUDE ANY LEGAL EXPENSES OR ANY CCSTS
ASSUCIATED WITH CCN BORDER AGREEMENTS, ACC

APPROVAL PROCEDURES, ETC

Completed by POWER Engineers in 10/2008 (See above for details)

•

•

•

Schedule
Design
Cost with proposed Return on Investment determination
Equipment specu9cations

ZMW generator specification is in-hand as presented by
PowerSecure. 750kW solar specifications are in-hand provided by
bidders to SSVEC's renewables RFP dated 7/09.

Inverter specy8cations
Completed as part of SSVEC's renewable RFP issued 7/09

Grid-tie engineering
Minimal study if injection point is Sonoita Substation as proposed

•

Sonoita reliability 'loops .v

There are no "distribution loops" existing or proposed by SSVEC.
There will be a limited transfer "feeder tie" between the existing
Huachuea West substation and the new Sonoita Substation once the
new sub is built.

• Interconnection spec ications between SSVEC and/or TEP/UNSE
SSVEC/UNS :

UNS is 2-Phase System / SSVEC 3-Phase
UNS is 13.8 kV System / SSVEC is 25kV System

•

•
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Interconnect location substation site S 170,000
46:25kV transformers 230,000
Set of 3-Voltage regulators 120,000

Circuit Reclosures,2- Distribution Automatic
SCADA controlled

100,000

Substation structure 350,000
Control house 300,000
Construction 500,000
Switching Station 3 Breaker Ring Bus 1,500,000
SSVEC Cost (does NOT include costs for TEP line
upgrades)

$ 3,270,000

DOES NOT INCLUDE ANY LEGAL EXPENSES OR ANY COSTS
ASSOCIATED WITH CCN BORDER AGREEMENTS, ACC

APPROVAL PROCEDURES, WHEELING COSTS, ETC

•

•

•

SSVEC/TEP: » 4
TEP is 46 kV System / SSVEC is 25kV System
TEP 46kV Line is a Radial line to Ft Huachuca
3SEG is suggesting 2 OR 3 interconnection sites at $3.27M each
(minimum)

fs • Construction scheduling
l Premature at this time

Provide RFP, ready for bidding, of recommended system and schedule,
include objective source selection

Already completed by SSVEC.
Identjf experienced and qualQ'ied Arizona contractors/subcontractorsfor
potential bidders

SSVEC's RFP for renewable energy in Sonoita was sent to 14 pre-
qualified bidders

Prepare comprehensive project (andphasing) timeline schedule from
inception through commissioning with Feeder V7 capacity changes over time
in format ofanniial/daily demand curves
Coordinate/conduct meetings with Town ofPatagonia/SCCFforfeea'back and
eommentprior to development offnalprojeetplan

Premature at this time
Develop an Operations & Maintenance Plan for recommended system

Included in bid proposals from various respondents to the SSVEC
RFP for solar in Sonoita.

Assist Town of Patagonia/SCCF with application grants fo//funding
Already performed by SSVEC in submittal of $6M proposal for
CREBS funding for 750 kW of solar energy at Sonoita
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Present funding opfionsfor construction/permanentfnancing of
recommended system

CREBS funding is the best financing option considering interest
rate and payment terms

Secure letter ofintentfrom funding providers
Awaiting response on SSVEC's CREBS proposal

Negotiation oftermsfrom utilities and/orpowerpurchasers
Contained in SSVEC RFP responses from bidders

Identity necessary permifsfor recommended projeet
ADEQ air quality if a generator is used. SSC for siring/building
permit.

* addressing multiple levels of concern:

o

*

O

*

O

O

*

*

Four Reports a (20, or so, pages):
SSVEC has volumes of studies, cost estimates, designs, analysis, presentations
and support materials already developed, evaluated and synthesized on this
project.

a) technical;
Technical study of viable options has already been completed

b) cost and schedule;

SSVEC has already completed and presented cost estimates for numerous
route options, technology options, cost options, and substation location
options.
SSVEC is on schedule for completion of the 69kV line and substation for
service in Fall 2010.

c) public relations;

o Public relations is never included in a Feasibility Study

d) recommended action

SSVEC already has a recommended action based on detailed analysis of all
alternatives.

O

* RFP COMPLETIOn DATE.. August 30, 2009 (3-manths)
o

O

SSVEC feels strongly that this Feasibility Study is not needed as analysis
of alternatives has already been done utilizing both SSVEC staff and
outside consultants familiar with SSVEC's system. To commission
another complete study would be time consuming, costly and redundant.
As previously stated,

* RFP COMPENSATION' $75,000
o
O

SSVEC has already spent $1,367,543.60 on the Sonoita project.
In addition, Purchase Orders are issued for poles and a substation
transformer totaling an additional $1.1M.
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These Notes provide an overview of the present status, analysis, and recommendations to the SSVEC
Engineering Staff

i

Team Members include
Marshall Magruder

- BS Naval Academy, MS in Physical Oceanography, Naval PG School, MSSM, USC
Retired Naval Officer (25 years) and Hugues Aircraft/Raytheon (17 years),

• Consultant recently with ISIS, Sierra Vista (Virtual Proving Ground, USAF IW Aggressor
Squadron SBlR&D), Border Patrol SBI (Virtual Fence), USN/RN Aircraft Carriers, etc.

Bob Bar hil l
- President of the Sonoita Crossroads Community Forum

Sonoita Crossroads Community Forum Renewable Energy Committee:
• Gail and Steve Getzwiller
• Linda Kennedy PhD, Director, Audubon Research Ranch with Rachel Burand (intern)
• Jeanne and Rob Horsnian (unable to attend)

Tucson Electric Power (TEP) and UNS Electric, lm.:
c Ron Belvel, Transmission and Distribution Systems Manager
s QQl.Daniit;eL Transmission and Distribution Systems Supervisor

Copernicus Energy, LLC;
- Robby Richards, owner

E Santa Cruz Local Sustainability
• Carolyn Shafer, Facilitator

| CD Butseh, former power line contractor, Journeyman Lineman, Master Electrician
Sue Downing, Concerned Citizen Elgin, Arizona/.

\ I
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Opening

Overview of the V-7 Feeder Area

Reliability Definition (NERC/WECC)

CONNECTIVITY Status

CAPACITY Status

Benefits of a Substation

How to meet N-1 Reliability Criteria
For CONNECTIVITY
For CAPACITY

Cost of Option, what is BEST?

Use a FEASIBILiTY STUDY to Determine

Recommendations

4

L

53

J

*

We will overview the V-7 Feeder and its erdsting status, define reliability criteria, determine existing status
for connectivity and capacity, discuss the benefits of a substation, and look at options to best MEET
RELIABILITY C RITEPJA most reasonably MEET CONTINUITY OF SERIVICE and RESTORATION
for CONNECTIVITY and CAPACITY.

Since several options exist and some details are not presently known, we are recommending that a
FEASIBILITY STUDY conducted by a reputable, independent organization be used to detenniue details
and provide a complete tradestudy necessary for decision makers. The USDA has announced a stimulus
package just for this purpose we would like to work with the company in obtaining and implementing.

We will provide recommendation to benefit all concerned to lead to the BEST solutlon for our
communities.

We wlll agree with the results of such a PEASIBILITY STUDY.

l



Leqws
r,€M$,¢!, '3~Jh6Ke\9v=s
§W%5le§»§a§¢p4

New Transmission Lune
- 1 9  $ 4 5
a w w w v s r f r c  w e
- s x r c  1 1 5 4 4
- - w s  $ 1 5 4 4
~ms~U§4 \  HIM!
¢uaTEP' l5G iv

.  » w s  w e
* ' - G as
~»--¥W4¢&

-  w a e c w r v
M v é i u s a e m w

R
4

This picture is well known. Some features will beimportant as we continue.

First, there are several different electric utility company's services areas, with SSVEC in white. TEP has a

service area in the NW comer in yellow, and UNS Electric in the SW comer in pink. Both TEP and UNS
Electric, Inc. are subsidiaries of the same holding company, UniSource Energy, Inc., and, in general, use

the same engineering staff personnel.

The area of interest involves the rural communities of Sonoita, Patagonia, and Elgin, that are at the "end of
the line" compared to the rest of SSVEC's operational areas.

Also, the UNS Electric area in pink covers the San Rafael Valley and is just south of the Town of
Patagonia. It also is at the "end of the line" with similar outages as with its neighbors in Patagonia. No ties
exists between these two areas.

The next slide shows more localized details.
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The V-7 Feeder is the single, radial 23 kV distribution line that extends west from the SSVEC substation at
Musting Corner, shown in light blue, within the oval and also includes Patagonia at the SW comer.

In general, this line goes west along SR-82 until Elgin Road, then south, then west along SR-83 through
Sonoita continuing along SR-82 to Patagonia. Many additional distribution lines to Elgin and other
coImnunlties form branches.

Please note that three higher voltage transmission and subtxansmission lines cross the V-7 feeder, The
Southwest Tlansmissioll Cooperative's 115 kg, TEP's 138 kV to Ft. Huachuca, and a TEP 46 backup line
to Ft. Huachuca.

It is noted that TEP has IRS furnishing bond restrictions that pemut it to only serve customers in two
counties. namely Pena and Cochise Counties, thus TEP can not directly serve SSVEC customers in Santa
Cruz County. UNS Electric can now can directly interconnect with SSVEC. TEP can provide seMce only
in an emergency, such as an outage. This has implemented between the TEP Canoa substation in Pima
County via a 46 kV line with 22 MW to the UNA Electric Amado Substation. This provides emergency
backup service u whenever primary service is interrupted

The existing V-7 feeder has a capacity of 7 MW th<1t .vial be discussed later.

1
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PRESENT SSVEC 23 KV
DISTRIBUTION LINE

| This view is of the V~7 feeder service area. The Mustang Corner's 69kv to 2325 kV substation that serves
this area is in the NE comer. The three crossing SWTC and TEP transmission lines are also shown.

There are at least three points where the TEP 46 kV backup line to Fort Huachuca crosses the V-7 feeder.
These are shown as small red circles. Only the middle red circle is a }phase connection, necessary for a
tie with SSVEC's 25 kg. If a 46:23 kV transformer was installed, at two locations, then the V-7 feeder
would always have backup power. TEP could build and maintain these transformers as SSVEC does not
use 46 kg.

Further, SSVEC has proposed a substation in "downtown" Sonoita, shown in the yellow circle. This is
plained to be the hub for four reliability loops (N, E, W, and S).

In the SW corner is shown a green circle shows where a possible tie to the UNS Electric might be
considered. Less than l mile of line will be required plus a transformer plus remote disconnect switches to
make islands then interconnect either Patagonia or San Rafael Valley with the other. Obviously both
utilities will he e to established an operational protocols and procedures, have a cross-boundary agreement
and PPAs.

This is to show the physlml relationships between these points.

Also shown are prospective locations fox 7 or so, small Renewable Energy "plants" with backup
generation, plus anotliel site at the Nogales International Airport (with county leased land). Robbie will
discuss these and other renewable options later.

I
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PRESENT V-7 FEEDER AND PROPOSED 69
SUBTRANSIVHSSION LINE

KV

The existing 23 kV line Hom Mustang Corners to Sonoita is shown in Green, while die proposed 69 kV
sub-transmission line is in yellow. Each will be discussed more later.

Again, the picture prospective for reference.

One distributed generation I to 3 MW RE plant near downtown would provide power boost to the local
I area. Adjacent to or in the SSVEC substdtton could be ideal

6



RELIABILITY DEFINITION FOR TRANSMISSION LINES
(FROM WECC'S MINIMUM OPERATING RELIABILITY CRITERIA)

RELIABILITY. The combination ofSecurity and Adequacy. as defined herein.

SECURITY. The ability of the=e=u4Le electric system to withstand sudden
disturbances such as electric short circuits. anticipated loss of system components
orswitchingoperations.

ADEQUACY. The ability of a 44 electric system to supply the aggregate electrical
demand and energy requirements of the customers at all times, takinginto account
schedule and reasonably expected unscheduled outages of system components.

.31 -1

2,4 "811; 4

: *é;§ *

t r In common terms. this means that  CONNECTIVITY must be
always maintained and that  there must  a lways be adequate
CAPACIW to meet  the demand

. '5

» , *

:*»*~ fro £ 3g

Shown is  the elec t r ic i t y  indus t ry 's  def in i t ion for  RELIABILITY used by  the Nat ional  E lec t r ic i t y  Rel iabi l i t y
Corporat ion (NERC) and implemented fo l  the Wes tern Connec t ion by  the WECC,  in i ts  Rel iabi l i ty  Cri ter ia
and the Arizona Corporat ion Commiss ion's  cri teria used in i ts  Biennial  Transmiss ion Assessments.

We are not discussing the national "bulk electric" system but a local distribution area: however, the Energy
Policy Act of2005 implemented a nationwide Electric Reliability Organization, which is also NERC.
These reliability standards impact operation of all electric utilities, and will form the general basis for this
presentation The proposed 69 kV line is known as a sub transmission line and is excluded from these
helpful criteria .

[ t is  poss ible for ut i l i t ies  to receive mi l l ions in Enes when not  meet ing NERC cri teria.

This is NOT an exhaustive nor detailed review of these standards but will use the terms CONNECTIVITY
and CAPACITY as the two driving requirements for the V-7 Feeder Assessment process to detemune
needed and potential reliability improvements.

A FEASIBILITY STUDY should look  at  th is  in  much greater  deta i l ,  inc luding How diagrams  under
various cont ingencies.  l ike-:w cum dcteinune the consl i  ants  that  detcnrunc the Uzi  of rcne sable energy

v>[CI1l\
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RELIABILITY DEFINITION FOR DISTRIBUTION LINES
__£FROM__THE A_B_LZON&-ADMFNISIRQTIVE REGULATIONS R14-2-208C AND D)

utilztv shut! make reasonable efforts to supply satisfactory and continuous level of service. Howgerf
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C. coz JTiNLJ!TY OF SERVICE.
Educ. »~. no I
utuht, shun be msponsuble for al av damage or claim of damage dttrihutdble to dry lnterruptlqn or dtscon1Triuétn9n,,6
of 94140€ resulinlg from: . : r 1 -
LArlv c¢1u~e dgdmst whxdz the utility rout i not have Rea»on¢hly foreseen or made gnovisidn for:.. * "- r . ;>`
llntesutIfudl service ultclluptlolls to m¢ke repd§ls or perform routine mamtenarlce... _ . ' Ir 4

D. SERVICE INTERRUPTIONS . , 'L . 4 .̀»
Eden UlNlty .hill make reasonable efforts te reestablish service within the shortest possible ile when §erv1ce_Q»_

interruptions occur. » ` , v ̀
4,Ed\"rl utility shall make reasonable provisions to meet emergencies resulting fgorn f@1lur@of seuiyce, @9214 each* .
utility slldll issue mstructlons to its employees covering procedures to be followed Sn the evqggOgemey
order to prevent al mitigate interruption or impairment of service. . 1 4 " ' '~ ' ` f 2
Qin the ex ant of e national emergency or local disaster resulting in disruption of nornldl sefwige, tqe4 h
Ihé public interest. interrupt service to other customers to provide necessary service , 1rreygec.§e ce s

Sumrrmdw. A utility shall m¢ke reasonable efforts to supply sdtisfacwry and contimaus "é giée and
reestdblxsh service in the shortest possible tin Le wt !6'I'l Intel ruptlcns clcodr § 6WmE&T1vgw@d '
CAPACITY are designed to meet demand. . » .  ' "
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Extract fromtheArizona Administrative Code (A.A.R.) section R2-12-208.

C. Continuitv of service.
Each utility shall make reasonable efforts to supply a satisfactory and continuous level of service. However, no utility
shall be responsible for any damage or claim of damage attributable to any interruption or discontinuation of service
resulting from:

l . iv cause against which the utility could not have reasonably foreseen or made provision for, that is. force
majeure.

2. l 4:ntiortal service interruptions to make repairs or perform routine maintenance.
3. Curtailment..

D. Service interruptions
l . Each utility shall make reasonable efforts to reestablish service within the shortest possible time when service

interruptions occur.
Each utility shall make reasonable provisions to meet ernerlzencies resulting tram failure of service. and each
utility shall issue instructions to its employees covering procedures to be followed in the event of emerszencv

order ro prevent or mitigate interruption or irnpainnent of service.
Q the event of a national emergency or local disaster resulting in disruption of normal service. the utility
may, in the public interest, interrupt service ro other customers to provide necessary service to civil defense
or other ernergencv service agencies on a ternporarv basis until normal service to these a<2_encies can be
restored.

hen a utility plans to interrupt service for more than 4 hours to perform necessary repairs or maintenance,
the utility shall attempt to inform affected customers at least 24 hours in advance of the scheduled date and
estimated duration of the service interruption. Suclrrepairs shall be completed in the shortest possible time to
minimize the inconvenience ro the customers of the utility.

Commissiorr..Consumer Services Section.shall be notified of interruption in service affecting the entire
svsrem or' am significant portion thereof The interruption of service and cause shall be reported by
t § pi1one to the Commission within 2 hours after the responsible representative of the utility becomes aware
9J̀  said interruption and fglgnvedbv a written report of the Corrrrrrission.

4.

q

3 .

2.

8



V-7 FEEDER - PRESENT CONNECTIVITY STATUS
I
I

J
I

The ENTIRE V-7 feeder will fail with the loss of ONE dement whenever:

0 A remote Generator fails to meet demand, there is no local generation or backup,
or
• There is a transmission line fails prior to the eastern ividaial kg Cal 1.io1CSubstation,
or
• There is a transformer fails (69:25 kg) at the eastern MUaleu ng Corners
Substation

ENTIRE V-7 FEEDER FAILS
PROPOSED 69 kV LINE MAKES NO IMPROVEMENTS

I

Whenever there is a single pole failure on the V-7 between a customer there will
always be an outage failure for that customer and ALL other customers further down

the line, and up the line to a breaker that should have opened when a failure is
observed.

REST OF V-7 FEEDER FAILS
PROPOSED 69 kV LINE MAKES A LITTLE IMPROVEMENT

PRESENT V-7 FEEDER CAN NOT MEET N-1

4 4

v q J
4

r
;» 1 r. -.

49
4 .r

'¢

There are 110 speclfie rules tor dxstubution line futures other than in prior >lide. There are several
IEEE distribution indloe» used for distribution lines ho avever. SSVEC does not haw them awaxlable.

Note: It a remote gcnerntor. t1an_»mi<<ion line, or lrdnstoxmer fails bette Mustang Comers or the
Huachuca City Sub<t¢1t1o11. the entire cxistmg V-7 Feeder falls for any radial Ame to the Svnoitd
substation.

NERC/WECC have four contingency categories:

A - No Contingencies Al l Facilities inservice, called N minus Zero or N-8
B Event resulting is the loss of a single element (generator, line, circuit, transformer), called N
minus One or N- l
C Event(s) resulting inloss of 2 or more elements (N 2)
D Extreme Event including cascading (N-3)

NERC Category A 19 also called N-8, Category B is N-1, Category C is N-2.

The ACC requires companies to meet N-l conditions, and when performing work on an element, to
also meet N-1, which is called N 1-1 .

Meeting N-2 is a goal and that simulations be conducted for N-2 and N-3 to assess areas necessary to
pre vent these contingencies

I
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Cause No. of Outages HOUlb
O\ erload 1 2.0
1 Ree 1 2.0
Underground Fault ; 10.0
Accidents Q 10.5
Animals 3 25.0
Other 5 6.5
Wind 7 21.0
Birds 15 22.3
L1,<zhtning 21 39.9
U1lk1\owl1 25 42.8

2008 V-7 AND OTHER FEEDERS (QONNECTIVXTY) OUTAGE DATA

V-7 Sonoita/Patagonia
R~3 Ramsey
K-2 Chui
O-5 Mescal
J-3 Kansas Settlement

179.98

64.16

239.75

392.22

197.05

3057

1006

1828

2639

1202

3839.91

2988.66

4299.75

4857.97

3409.05

0.06

0.05

0.13

0.15

0.16

1. Three feeder lines have higher outages than V-7, with twice the outage
hours per customer.
2. Only 1 v 7 outage was due to 'overload" impacting 1 customer

1
4

b

5.
1

9 1 M I

.r°4 f  I -r :

In 2008, there were 80 outages for total of l80 hours 011 the V-7 feeder. Note November data was not
| provided, Howe\ Er. 12 months of data are shown as January 2006 and 2009 were pro vided.

• 50 Outages (63%) impacted 1 meter (Causes, 18 unknown, ll birds, ll lightning, 3 animals, 3
wind, 3 other, I overload)

• 7 Outages (9° <>) impacted 2 meters (Causes: 3 lightning, 2 birds, 2 unknown, l Other)
• 5 Outages(6"<>) impacted 3 meters (Causes: 2 lighting, l birds, l tree, l unknown)

ONLY 3 Outages (4°0) impacted a significant number of people on the main line with causes as indicated'
l impacted 1,700 meters- cause "Other"

• 1 impacted 580 meters cause wind
I impacted 450 meters cause wind

Others, l impacted 60 ul€i€iS (cause "accldent"), l impacted 45 meters (wind), l impacted 40 meters
(lightning), l impacted 20 meters (birds), l impacted 12 meters (underground fault)
The causes for V-7 outages in 2008 were as follows;

Analysis prepared by Jeanne Horsmann and Gad Getzw///er, Sons/ta
- Ref' SSVEC 2008 Feeder Outage Data (without November)

_vi 9;"£4§ 1-» 11. ,»§3,.£5,,~~r. .,*- $4,18 '3,Q»¢*\*,
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WHAT IS THE V-7 GRQWTH FOR;g;AsTs
1 ' -  ax Sr A v s  4? 4 Ar Ag* an 4- s v

2008 4009 £010 2011 2012 2013 2014 2015 2016 £017 2018 .1019 2020

Patagonia CCD

Elga CDP

Patagonia town

Sonolta CDP

3.323 3.394 3 . 4 6 4  3 . 5 3 3 3,602 3,671 3.738 3,806 3,872 3,937 4,000 4,063 4.124

441 458 475 492 509 525 542 558 574 590 605 621 636

946 954 962 971 979 987 995 1,003 1,011 1,019 1.026 1,034 1,041

1.084 1,117 1,151 1.184 1,217 1,249 1,281 1,314 1,345 1.376 1,406 1,436 1,465

Remainder of Patagonia
CCD 853 864 876 887 898 909 9z0 931 942 952 963 973 988°

Source: Arizona Department of Economic Security, Research Administration,Population Statistics Unit, 12/01/06.

Seago / DES Population Statistics approved June6, 2007

Even without considering the present economic decline, the future growth is
slow for the entire V-7 feeder area.

4 at
,ti » 4 , "£

8 8 8 - 'I 4?

,g

.44

When looldng at the official Arizona population projections for each community in the V-7 feeder area, the
existing 3325 total population last year is not expected to reach 4,000 persons until2018. This is about 70
80 persons per year. These numbers include the "Remainder of the Patagonia CCD" which includes San
Rafael Valley most of vtliich is in the UNS Electric service area, thus these estimates are higher than the
actual population.

Using the ratio used by SSVEC of 2.7 persons per household, then less than 30 homes per year are the
anticipated growth for the whole area. No major industries now exist or plan to move into an area, that
already has a serious shortage of water resources for its existing population.

Based on electric demand, installation of large numbers of single-home PV systems, larger 20-100 MW
conunerclal PV systems, and two or three 1-3 MW renewable energy "plant" systems (with backup for
sunless periods of time), there is NO URGENCY for the proposed 69 kV project, The numbers Just are not
there.
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Where cabaciiy is aboncem t n48v

DEMAND AND CAPACITY :n PAST 12 MQNTHS
'(g\IA*
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This shows the measured demand at the V-7 Feeder at Mustang Corner substation. It is obvious the
existing situation needs a solution.

| The V-7 Feeder 252-8 kV distribution line is reported to have a 7 MW capacity which was not reached in
the past 12-months.

Only on a few days in January and February, did the demandexceed 6 MW from the Mustang Comer.
There are three probable service outages to this substation when generation or transmission to this point
failed. During these time periods,a TEP 46 kV backup connection would have reduced the outage time for
V-7 feeder customers. Widiout that ability or any other backup, all customers on the V-7 Feeder lost power
in early September and in mid February anda great number in early June of 2008. These three outages
were NOT caused by anything in the V-7 Feeder's sen/ice area but were external "service" outages.

| Since the present 23 2%-3kV line to Mustang Comer is not being retained, there will be NO reliability
connectivity improvements by replacing the 23 kV with one of a higher capacity, as a single radial line will
remain to service these customers.
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PENDING 20 KW TO 100 KW SOLAR PV lN§T.ALLAT¥0N5
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g Locations of pending solar PV installations in the V-7 Feeder service area.
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A little over two months ago, the Cross-Roads Forum and other community organizations sponsored the
Second Santa Cruz County Renewable Energy EXPO at the county fairgrounds in Sonoita. Over 350
attended, mostly from the V-7 Feeder service area.Result: High local interest in renewable energy

Eighteen solar and renewable energy vendors had booths and made presentations. As a result of the EXPO,
community interest has greatly increased. Dozens appear to now be filling out applications for SSVEC
solar rebates for home/business PV systems.

There are presently seven large, but local, PV arrays being planned between 20 kW and 100 kw,
independent of the two or three 1-3 MW solar "plants" in the V-7 area. These are shown above.

As of this date, the Renewable Energy Committee feels that some QQ() 'GO kW ZMW of solar systems
applications plus another 2+MW are in the works, all since the EXPO.

Robbie Richards can update us on solar progress in the V-7 feeder area.
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BENEFITS OF DownTown " SUBSTATION44

I

I

Hub for four (N, S, VV, E) 25 kV distribution loops to
improve reliability and for sectionizing

Same as for either 23 kV or 69 kV sources

69 kV substation costs are $3 million
23 kV is less costly, about $1 .5-$2.0 million

Walls can be a lower, smaller transformer

Smaller area
Shorter, if any, feeder line poles
New underground distribution lines to comply with the
2005 Santa Cruz County Comprehensive Plan

. _ Se
' f »f"*'

9 x *
2 858

The communities understand the benefit of having a substation with distribution feeders that can improve
reliability. These need to loop or tie so that two connectivity paths exist.

The SSVEC substation is being designed for a 14 MW capacity with five connections, four for feeder loops
and one for a local renewable energy connection

Four distribution loops have been discussed, going W (Sonoita), East (Elgin), North and South (Sonoita).
At least two if not three of these could have a R13 plant connected to their 252-3 kV feeder line. A
connection to a 1 to 3 MW RE generator will not overload these distribution lines and will add reliability
due to adding reactive power and reducing costs when far from remote generations.

We understand that SSVEC is planning a ZMW Renewable Energy Plant at the Sonoita substationbut have
notlung to eontiml this pombilltv.

The new voltage controllers and related substation equipment can use thls locally generated power for the
other three feeders. This, iIi tact, becomes a micro-grid, and at some are date, could be used as a SSVEC
test bed for the newest "smart god" implementations, which also should make this feeder more efhcrent.

A discussion concerning nlaknxg V-7 a "smart god" would provide many dddltional cdpabllitie v but feel
these 2 let century features can be added if ineludmg "slnaxt god" capabilities as a later Lpgrade Lm its
design.

I
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HOW TO REASONABLY MEFF cApAcmr FOR CONTINUITY OF SERVICE

$sy5r- MUST MEET C'\P'\C"'!Y For u 1 IQIMGI I: El 'MEMT Eu"c=v\

1. MUST CAPACITY TOMEET PEAK DEMANDS UP TO AND ABOVE 7 MW
2. MUST CAPACIW TOBE CONTINUOUSLY AVAILABLE (24/7)
3. MUSTCAPACITY TOBE FOR ALL CUSTOMERS DURING AN OUTAGE

Does the proposed 69 kV meet capacity?
1. Yes, up to 14 MW, the Sonoita substation single transformer limit
2. No, if the radial 69 kV line is out not Tm: butane clcrnen
3. No. If the 69 kV fails, all customers go dark, no backup lines to substation

69 kV APPROACH DOES NOT MEET 1v=1CONTINUITY OF SERVICE

'It 8

I

Can the existing 25kV line plus we Renewable Energy Sources with 46kVs meet
MW capacity demand?

1. Yes. During a 69125 kV outage, TEP can provide 18 MW+ several MW from RE
2. Yes. With "weaker" local generation for above 7 MW, 2 MW initially proposed
3. Yes, three~backup interconnections are proposed 2~with TEp,-rand with UNSE)

THIS MEETS N:1r continuity OF SERVICE

I There needs to be two ways to deliver power to the V~7 Feeder Customers. At present , the 252-3 kV line is
the only one.

Under the proposed 69 kV solution, the existing 23 kV line will be a "reliability loop" from the new
Sonoita substation, without any connection to Mustang Comer.

This removes this tie to a SECOND power ham Mustang Comer, thus leaving ONE radial 69 kV line
connecting the V-7 customers. This still inhibits meeting N.-RQU\ l CrzteiiacoIltInuifv of service. If the 69
kV line goes down, the situation is the same as when the existing 253-3 kV line goes down. There is NO
change in reliability when this happens! !

The proposed two backup interconnections with the TEP 46 kV and one with the UNS Electric system
provides for tlireetuo NEW sources for the V-7 Feeder customers. This will always have adequate power,
especially, from the TEP 46 kV source. '\ll:RC *'l lrcllublhtyC outmuity of Service criteria will be
achievable wit this approach, definitely better than that with a single radial 69 kV line.

DOES SSVEC want tomeat l -R¢hal+11-ft-yL riterzareasolnnblv pro lac Lcntluuitv of Sun Lee?1

1 5



HOW TO REASONABLY MEET connectivity FOR CONTINUIW OF SERVICE

HOW TO MEET GONDUGT}VITY FOR N 1 RELiAB}LiTY GRITERIA
:H- 44new q;glg¢l

1. 1wus=l=sHouLD PROVIDE A SECOND PATH TOA DIFFERENT GENERATION
SOURCE,
2. IIIHSIFSHOULD HAVE A SECOND INDEPENDENT TRANSMISSION PATH. and
3. II1'I'dST°SHOULD HAVE A SECOND TRANSFORMER

Does ti 183 proposed 69 kV prov ide these to  meet N-1 conduct iv i ty
reasonably  prov ide connectiv i ty  for  continui ty  of serv ice?
1. No. ONE LINE from Huachuca Substat ion to generat ion sources.
2. No. Only ONE transmission path for  V~7 Feeder customers
3. No. One 69 kV trans former  a t  Sonoi ta  and Huachuca Subs ta t ions .

Can tvvUTEP 46 : 25 kV t8IZ)o piuvldc Ulcac to illvscl N-1 L,ullu'Utiivii.y reasonably

provide near continuous connectivity?

1. Yes.

2. Yes.

3. Yes.

NOTE: UNS ELECTRIC backup is a bonus, without a 2-county rule, with potential

reliability improvements for Patagonia and San Rafael Valley.

| There are several ways toreasonably meet connectivitvsolw maintaining a connectionwhen there is a
single element contingency outage, however, having access to a second generation (via a transmission line)
source is necessary for the V 7 Feeder area to meetConnectivitv necessary for Continuitv of Serv1ceN-l~
RellabllrW Criteria.

The proposed 69 kV solution does not meet any ofthese for Colltlnuity of Servicethe three N-1 ~P=ehabthty

Anfvo interconnection with the TEP 46 kV can meetcontinuity of serviceall three N 1 Rc1n1b1l1t}
CtiteNa.Unelvfe 46 kV connectionprovides connectivity are ncccssaxy in case the 23 kV outage is
between the 46 kV connection and the Sonoita substations, except when between the 46 kV eonnectlon and
the <ubstationhoy e\. Cr. only one "auld betted.
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How CAN WE KNOW WHAT'S BEST?

Options to be evaluated
1. 69 kV line with 69 kV Substation (as proposed) (connectivity continuity,
capacity, cost)
2. One 'a vv or scitzral 46 kV taps (continuity, emergency capacity, cost)
3. One to three 1 to 3 MW RE system projects, with alternative backup (sunless
hours) (continuity, capacity, cost)
4. Compare best mix of Options #2 plus #3 versus Option #1

A Feasibility analysis can provide Best Answers for all
1, To objectively evaluate all options including renewable energy and
2. To make quantitative, best value decision recommendations to this board
3. Limit to 60 days, to not delay 69 kV plan, if appropriate
4. To use an independent evaluator (organization) to consider all sides
5. To use team collaboration and open study to community participants
6. To use web-based development and collaboration processes
7. To deliver in four evolving reports covering (1) technical, (2) cost schedules
information, (3) Public Relations, and (4) Short ~20-page Feasibility Study with an
attached draft RFP for the recommended Option, if not the 69 kV line
8. Study Cost est. $70k or less, maybe <$50k

-  *

*

A.

'§

I

What are the options:
Construct a 69 kV that does not meet reliability criteria or

Connect with 2 ornery TEP/UNSE locations for backup (second line), use smaller Sonoita
substation with feeders, with one or three renewable energy systems (with access to gas-
powered electric generation), with many local private RE systems

Resolve by conducting a FEASIBILITY STUDY

Conduct a Feasibility Analysis (Trade-Off Study) to provide the answer. Should be fast, so as not to delay
69 kV if that's the result (but really urgency isn't an issue)

See FEDERAL REGISTER announcement (29 May) for "inviting Applrcations for Renewable Energy
Systems and Energy Efficiency Improvements Grants and Guaranteed Loans and Renewable Energy
FEASIBILITY STUDIES GRANTS Under the Rural Energy for American Program [Act of 2008, in
Fans Bill] (handout)

AND

See Arizona Department of Commerce Energy Office, "American Recovery and Reinvestment Act of 2009
State Energy Program" of 12 May 2009. (handout)
BOTH can plan Ede funds to determine the best V-7 Feeder Option

17



WHICH OPTION IS LESS EXPENSIVE?
r

wrwwuawmnuw

69 kV solution has an estimated cost is $ 13.5 M including $3 M substation
1. Does not Drovide reasonable continuity of service moot NERC N-1
Reliability Criteria
2. Does not improve reliability

Proposed Renewable Energy approach
1. Saves SSVEC capital funds with private investment
2. Can qualify for various Stimulus funding to save SSVEC capital $$
3. Maybe less expensive to meet V-7 Feeder growth needs
4. May have significantly lower life-cycle ratepayer costs

Additional Benefits of Renewable Energy
1. Benefits of distributed generation (voltage stability, less line loss, etc)
2. Helps meet future ACC Renewable Energy Standard goals for SSVEC
3. Provides reasonable continuity of service with Meets NERC N 1Reliability
Cl ila la with associated improved reliability

Estimated costs for components for an alternative to the 69 kV line.

$2,250,000$¥=§~P~4-¥982

$490000

8750.000
959 000 to 83:

$200,000 to $300,000
$800000 to 1.2 M

Substation
One 2533 kV £31 substation in Sonoita, present "downtown" location;

M
Reliabihtv Loop Equipment and lines

Peaked Plant:
tvlo 1.1 MW a* 375.000 -2.2 MW Natural Generators:
l MW Natural Gun Ger set (1,009 to 1900kW) Peace: Baele»ap+-

46k\ backup Interconnection:
Ones-we 46:25 kite 23 kV transformers and substation (TEP ownership):
One three ring breaker switch for 46 kV backup (@ TEP substations

UNSE Interconnection
SSVEC: UNSE Trans fonner and associated equipment
One mile of distribution lines (Patagonia-UNSE )

$100-000
$100000

Total cost from$4.650.0U0 to $5.150.000*
$2.4 mi! to $*. '7Mi

if Cost ranges is due to variable Substation costs for distribution loops, number and size at Generator sets,
and duke-rinQ bxcakei >witeh
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POSSIBLE cosTs FOR RE!.!A§lLITy QPTlONS
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Substation
One25 kVrelay substation in Sonoita, "downtown" location: $2,250,000
Sulnuiia Subatatiun Cuai - $ 2.550K (i.5M : SIG i- 50 bm'akula - 2,550)

Reliability Loop Equipment and lines $450,000
Plus some line for Loops = $45SK

Peaker Plant:
Two 1.1 MW @ 375,000 Natural Generators (2.2 MW): $750,000
Tvvu 1.1 MW yensets @8»35Gk each - $ 700K (natural gas Ge,rlelatol:.)

(2.2MW up Sijuibao pc.-liuJa, vvi 1E:11 uvl.-:I TMW uapduily all 23 kg)

46 kV backup Interconnection:

46:25 kV transformer, substation (TEP owns): $300,000
Two. 4G-23kV lldllafuiuiuIo, @ ~T»30Ck - $ COCK lSulluila TEP-SSVEC)

One three ring breaker switch for 46 kV backup TEP $800,000 to 1.2 M
UNSE lnterconnnection:

SSVEC: UNSE Transformer and associated equipment $100,000

One mile of distribution lines (Patagonia-UNSE) $100,000
One. 23.132 kV t»alrsfolmel @1Gok - IB 100K (fol San Rafael Valley-Patago..la)
l 1'1i11E of k V iil.ir8 to GGI'il rest rlbuvf, l'l1.18S .-

»1~ 4 nn|/
-u lUU I \

v

z.Total

In 1

\ n _l~.» _1 -\ , 47

$4,700,000 to $5,100,000
$4,500,000 Plus solar PV (minus stimulus = ??)

'» 4 { " |'- » Ev gr* __ 'Ye.;<', 1-5*-z-

F

1
s-*'! _4

Here are some estimated costs for components being discussed, quotes firm various sources

$300k6QOk (at Sonoita TEP-SSVEC1 46 to 828 kV transfonner @ $300k x 2 =
interconnections)
includes remote switching

46 kV 3-ring breaker switch
;_52-3 to 13.2 kV transformer @ $100k x l
includes remote switching

Q28 kV line to connect @$l00k / mile

$800,000-L200.000 (@ TEP substation)
$100k (at Patagonia-SRV interconnection)

UNSE/TEP estimate
$100k(between Patagonia and SRV interconnection)
$1,300,000 to $1,700,000800k

$2,250k
$450k
$2,700k
$700k (for 2.2 MW of backup for over 7 MW at

TBD (PPA 01°SSVEC) $7003

Sonoita substation
($1.5M + $50 breakers + $500k other)

For reliability loops from substation
SSVEC estimate

Generation Sets (1.1 MW @350k x 2
peak)

I

I Total

PLUS Solar MINUS Stimulus = $$

k

I

34,650,000348884989
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COSTS FOR SYSTEM RELIABILITY IS NOT SQ BAD
.4: , ; I

Cost Summary to Reasonably Meet
Continuity Connectivity 8< Capacity M-1

Requirements Needs
TWO Natural Gas_Ger sets Generation (gas, biogas,
other)(2.2 MW on-call and dispatchable)
Tl IREE Emergency Backups (TEP) with 3-ring breaker
ONE 25 24-3kV Substation with Reliability Loops
Plus On-cali Tie to UNSE Additional Lino

s

8$4,700,000 $4,500,000
<m,4? I fl

I we: 16 trunrformcm. a $3001(

Z'*:l3.: kW transtbrmer 6* 180k

--1-an-leof23 kV one to connect now: $- 100K for 1 mllc Ame to connect

'S 69914

S 49914 for San Rafael \ alley Q minolta

[am 1.1 MW gen:-ct, 653340k
£Ha1=un11 ga- Qcncrutors)

$ 700K (2.2MW for Gunlcs, porlod», vfheH9=¢er
7 MW on 23 kg)

J-380113Subs talon

i91,4-

Pau* lx e inc ie»p{4L

$2.550K (L4M .L 900+ S", breakers 2540

3 1.858 19184-9Jl.+r PV (-mini A stimulus --$89

$459K

£4494
Sulumdrv Shdc.

$1,500,000 Plus solar P\ (mind stimulus SS)

In()TE'
1. The 2cucrdtor9 arc dim xtchabl; dud vvlll be dbivnmd for dehwx kctlicify FIRM Ddiwr  .

pcdk and neo p in)
to be med when dcumud gab Clo ,e to 7 MW sud; 44 umm* Le: *es at 6 ~§ \AV» den Ind
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CONTlNUl'R' CONNECTIVITY AND CAPACIW (C&C) wm+PLUS
RENEWABLE ENERGY

*......» ...».=....~.-

1MW Solar $5,500,000* = $10, 200,00008.0 $4,700,000 $4,500,000 +
$10,000,000 total cost

+ 2x1 MW Wind $2,000,000* = $0,700,000
4

08.0 $4.700,000 4,500,000
$6,500,000 total cost

/5

$4,000,000
»

C&C $4,700,000 334,500,000+ 2x1 MW BioMass $200,000**
$4,700,000 total cost

t

Total savings for SSVEC after adding a Renewable Energy Component .

0

'é
:.,»-

Savings could be from $3,300,000 TO $8,600,000 $37586?688-10
$8,000,000

(*>(**) EStifTl3t€ o » .1 r e . *Z

4
a

This does reflect stimulus funds or grants to reduce
or eliminate the cost of the Renewable Energy Systems ,y

}

~..4*~~@=0é
3

. 8
galgw95 . 4

é# . -
44: 465A

r >, v.
f ¢

New Slide since the SSVEC BOD Presentation May 27, 2009:

Conclusion: After obtaining information from another presenter, Environmental Technology Assistance
Co. LLC, (ETAC) who is investigating putting in renewable generating station in the Willcox Area. And

information from the SSVEC Board who reported on a laW BioMass Generator that was operating in
their service area that only cost $98,000** to build.

Have now added the costs of installing Renewable generating stations to the CONNECTIVITY and

CAPACITY (C&C) costs listed above.

Several Possibilities all saving the SSVEC millions of dollars @9"om $4.5 mil to $9,804,000).'
C&C 34,700,000$4.5(,'().-Q09 + MW Solar $5,500,000* = $10.200.000$10,000,Q00 (1 MW

RE)
C&C $4.700.000$4.5('G.00Q + 2 X l MW Willa $2,000,000* =
C&C $4.700.000§4,500.G0() + 2 x l MW BioMass $200,000** =

$6.700.000$6=§00;000 (2 mw RE)
$4.900.000$4,709.()(.VJ (2 MW RE)

>8< ETAC data
Data presented by Jack Blair at the SSVEC 27 May BOD meeting

I

NO Stimulus funds are included

I
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UPGRADE 25 2-3 KV FEEDER TO SONOITA (BARE BONES)

UPGRADE EXiSTING VT FEEDER LINE TO ELGiN/SONOiTA

Option: Re-conductor existing line with 336 conductors
Purpose: To increase capacity of existing line from 7 MW to 20 MW

1) Upgrade can take place when SSVEC upgrades the existing poles:
Cost : 5280 ft x 19miles = 100,320 ft x $25 / foot= $2,508,000

1) Re-conductor existing line with330 conductors:
u muiuaac ueipauily of uxialmy kiln: um 7 MW to AC MW

Savingcompared to 69 kV (13.52.508)= $9,992,000

Add below to increase reliability
2) One`F*='ve 46:25kV transformers for TEP Emergency Backup = $600,000
3) One 3-way ring breaker switch for automated backup= $800,000-81 .2 M)
3) Otis' 23kv .irarlafuiIilel in Pataybnia - $100,000
4) Sonoita Substation plus 4 Reliability Loops -'$2,700,000
4) One mite of 23kV line for Patagonia Cunrleciiuu :. $5100,000
5) SSVEC-UNSE tie including lines and equipment $200,000

4%,

I»§,aP*1' 9
a

Totals (#1-#5) $61800,000 to $7,200,000 $3,308,000 (#1 includes
labor, hot job) (#2 includes labor)

$1 A Q' v

A nother  p l an the "Feas i b i l i t y  S tudy "  cou l d  eva l uate ,  woul d  be br i ng i ng a  2nd l i ne i n to  S onoi ta  on the
ex i s t i ng l i ne to double the capac i ty  on that  l i ne and es tabl i sh a l oop us ing the ex i s t i ng l i ne.

Thi s  g i ves  us
(1 )  a  7 MW l i ne f rom  the Sonoi ta  subs tat i on to  serve ex i s t i ng cus tomers  between Sonoi ta  and

M us tang  Com er s  and
( 2 )  A  14  M W  ( new l i ne )  f r om  M us tang  Cor ner s  to  S ono i ta  as  the  m a i n  V - 7  feeder  t o  t he  new

subs tat i on.
( 3 )  A dd i ng  i n  t he  T E P  46  k V  i n te r c onnec t i ons ,  UNS E  i n te r c onnec t i on  and  l i ne ,  t hen
( 4 ) Th is pl an woul d  reduce the need for  a l arge t rans former  subs ta t i on i n  Sonoi ta  for  the 69kV  l i ne to

be a  23 kV  hub for  r e l i ab i l i t y  l oops  a SSVEC may  want  a  smal l er  subs tat i on to  i n t roduce l oops
into th i s  p lan.

Clue r  urbaN This  gi ves  backups  for  l i nes ,  poles  and t rans formers  but  not  remote generat i on to meet  the
A CC Con t i nu i t y  o f  S e r v i c e -N E R G P L4  r e l i ab i l i t y  c r i t e r i a . /X lmost. but .1 .t qu i te  th e r e  A d d i n g t w o  1 . 1
M W Lc n c t w ou l d  m ee t  t he  c r i t e r i a  f o r  an  add i t i ona l  $700 , 000  ( 2  2  M W )  w i t h  a  9 . 2  M W  c apac i t y

Onl y  pol e conduc tor  and repl acements  as  a rout i ne upgrade process  should meet  the NEPA Exc lus i on
|  Category  to  r ep l ace ara l  upgrade d i s t r i bu t i on  l i nes  on  B LM  l ands .  l l  r equ l r c d  a t a l l .

I f  there are problems vs  nth the NCA, ' ve feel  l ocal  buppon,  1nc Iud1n8 by  foamer  Congressman Kolb:  should
|  as 1st nm keeping this  111 the Exclus ion Category. W e ca 1 t1.v to ¢1u¢uQc. it Rh*nt 1161P\

I
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Please see our proposed RFP that is a TEAMWORK approach to putting together the BEST OPTION for
the V-7 Feeder cooperators.

A11 of us want to work with the company to ensure we understand each other. That the BEST is best for all,
The details in the proposed RFP cover, we believe, all key issues that should be summarized in a 20 or so
page FEASIBILITY STUDY that will give the BOD with confidence that funds are being wisely spent in
the best interest of SSVEC's customers.

Our initial funding approach, with discussions with TEP and others all recommend that we show
'feasibility' as a real option to significantly benefit both SSVEC and UNS Electric customers.

When two companies want to work together, completing "cross boundary agreements" become easy,
teamwork breeds teamwork. Let's get started.

Our three Communities are motivated and eager to participate doing their part with home and business-
oriented solar PV systems. Companies are eager to provide Renewable Energy on their properties,
landowners are agreeable for "plant" systems (1-3 MW solar arrays), community citizens want this on their
land, and with leadership and assistance Hom SSVEC, we see a "bright" future for our feeder area that may
have been burdensome in a former years.

SSVEC could create the model for many other "end of the line" rural systems that face growing capacity
issues. Our issues a1'en't unique but solving with modern technologies can benefit so many others in the
same situation.

23

OVERVIEW OF RFP FEB FE/3s:Bgg.¢Ty ANALYSIS

5)

3)Four reports: Addressing multiple levels of concern, (a) technical
schedule, (c) Public Relations, and (d) Recommended Action

implementation

4)

We prepared a draft RFP for SSVEC's consideration as a way to make an
objective decision.

2)lnteractive: Online reports allow for SSVEC and Cooperator input

1 )Collaborative:
Cooperators

Action items:

Frequentlv base-lined: Data collection for all prospective alternatives

TEAMWORK G

.-».-..

Project working papers are shared with SSVEC and

Clear action items for construction, funding, and
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RECOMMENDATIONS

Today, we recommend that SSVEC Staff

P

1.Seriously consider all these Options
2.Work with our Committee and collaborate details necessary to better understand
the renewable option(s) and how to foresee and overcome local issues.
3.Provide an RFP for a FEASlBlLlW STUDY by a competent third party for the July
SSVEC BOD meeting for review and approval decision. Include at least six
independent, qualified Arizona organizations to receive the RFP with a 14 day
turnaround, 5-day evaluation period for award NLT 20 August with completion NLT
20 October.
4.Vigorously pursue the USDA and AZ Energy Office Stimulus programs, including
funding for a Feasibility Study. We can help!
5.Understand the urgency to complete and present the FEASIBILIW STUDY to the
BOD prior to starting any construction of the proposed 69 kV line.
6.Provide periodic Feasibility Study Status Reports to BOD.

3

Sn*

5

`14"" A3444

'59" %'

t" FF -8'

,3'.e

Our DRAFT PEASIBILITY RFP provides a consensus of our team's work to provide SSVEC with a rather
comprehensive outline that should lead best practices i preparation of a joint Report using our Committee,
consultants, volunteers and a selected, third party, independent organization to work with our TEAM to
review technical information, local and regional electrical information, environment, economic and energy
demands necessary.

We want to work closely with and not apart or opposing SSVEC in this process. We feel the final results
will benefit all opus in many ways it is hard to imagine at this time.

Please give thls approach your most serious attaltion.

| Our communities needLontinuitv of Se1viceN~¥ reliability, need backups and fully supports use of
renewable energy to solve our continuity and capacity needs, instead of 1982 solution.

We all Thank you!! I
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Sulfur Springs Valley Electric Cooperative, Inc.

£93-(A Tomb one Energy' C<x»p¢nmc

SSVEC REBUTTAL OF 3 SEG PROPOSAL

The following is a page-by-page and, in many cases, a line-by-line rebuttal of the latest submittal to the
Arizona Corporation Commission by the Save the Scenic Sonoita Elgin Grasslands (3 SEG) group. The
format used takes each slide from the presentation and, using this font, rebuts statements made. Text
presented in"italic quotes " is taken directly from the 3 SEG presentation.

Explanation of Slide Modifications: The slides are from the July 13, 2009 3SEG/SSVECStaff
discussion. This document was submitted to the ACC on July 22, 2009 and contains modifications
from the July 13 document as indicated by: UNDERLINED BLUE text added by3SEG, PcEB
STRIKETHRGUGH deleted by 3SEG. EXAMPLE BELOW:

HOW TO REASONABLY MEET CAPACITY FOR continuity OF SERVICE

ssvcc musT MEET CAPACTIY ran N 1 (SINGLE ELEMENT DUTAGE)?

1. rvtus¥CAPACIW TO MEET PEAK DEMANDS UP TO AND ABOVE 7 MW
2. MOST CAPACIW TO BE CONTINUOUSLY AVAILABLE (24/7)

3. 944884:CAPACITY TO BE FOR ALL CUSTOMERS DURING AN OUTAGE

I
I

Does the proposed 69 kV meet capacity?
1. Yes, up to 14 MW, the Sonoita substation single transformer limit
2. No, if the radial 69 kV line is out not the outage clcmont.
3. No. If the 69 kV fails, all customers go dark, no backup lines to substation

69 kV APPROACH DOES NOT MEET"N#L CONTINUIW OF SERVICE
tr _,5 r

5 ,
g t 4

.2 Can the existing 25kV line plus~twe Renewable Energy Sources with 46kVs meet
. MW capacity demand?

1. Yes. During a 68-25 kV outage, TEP can provide 18 MW+ several MW from RE
2. Yes. With "weaker" local generation for above 7 MW. 2 MW initiaiiv orobosed
3. Yes. three backup interconnections are proposedélwith TEP,-1 and with UNSEt

THIS MEETS 'N=1CONTINUIW OF SERVICE

8

Page numbers coordinate with July 22, 2009 ACC Submittal by 3SEG. SSVEC response over-runs are
added to page numbers by an alpha-character. Example: Page 10, to Page 10-A

Page:



vs FEEDER ANALYSIS AND RECOMMENDATI N_

4

e

lniocmaliun Enwcllange Discussions with the

Sulphur Springs Valley Electric
Cooperative's Engineering Staff

:as

Sonoita Cross-Roads Forum's
Renewable Energy Committee

Bob ea an-n (v1u-:Jenn
Gill and Sicve Gamer' wu Ke¢\\le¢

' g o Sonata Cl1:las novas F~cm.lm
» 111:13 IRS lax elnempt 0118n11110n

Marshall Magruder, Soma can County Energ Commission. 2001.200& consoNant
Flan Belva Toa on Selectric F10wel (FEP) arlcl ans €lewic, Inc

libbie RiGIl8fc5. Oooernizus Energy

Carolyn Scaler encl w 9lll5d1. former Flower Line Cnnrfaows. current E Santa Cruz l.oc.ll Surstainabiliq lacilrlalor

14446 •l the SSVGC0l'fic¢. Sierra ViS'8. AS

U With all due respect to those involved, no qualified Engineers are presented as
collaborators on the 3SEG proposal, with the exception of Mr. Ron Belval

U Mr. Ron Belval of Tucson Electric Power (TEP) has stated his role is as a
representative of TEP and not necessarily a supporter of the 3SEG proposal

U SSVEC has a staff fully capable of evaluation, design and construction of such projects
- this is our business. SSVEC's staff includes:

' Five registered Professional Engineers,
I Two Engineers-in-Training,
l A full Right of Way acquisition staff including a Senior Member of the

International Right of Way Association (SR/WA) with Certifications in
Right of Way Negotiation and Acquisition,

' An Engineering Planning division with state-of-the-art computer modeling
programs including MilSoft Wind nil and PowerWorld Simulator for
complex load flow analysis,

l A Substation/Transmission Line Engineer with a Masters degree in
Electrical Engineering,
An Engineering Manager with extensive experience in both conventional
and renewable energy technologies, polices and assessments dating from
1979 to present and ranging from solar and wind system installations in
Alaska to renewable energy assessments throughout Latin America and
Africa, .

' Among other qualified personnel.

s

Page: l
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OUTLINE OF THE DISCUSSIONS

4 .l
2'Z1

o

0

Opening

Overview of the V-7 Feeder Area

ReliabilityDefinition (NERC/WECC)

CONNECTIVITY Status

CAPACIW Status

Benefits of a Substation

Howto meet N-1 Reliability Criteria

O For CONNECTIVITY

I For CAPACIW

Cost of Option, what is BEST?

Use a FEASIBILITY STUDY to Determine

Recommendations

1

CI
with the company in obtaining and implementing.
SSVEC has submitted two Stimulus-related proposals

1. To the Department Of Energy (DOE) for Smart Grid enhancements including:
" Installation of fiber optic cable to the new Sonoita Substation

Sonoita Substation automation that will facilitate automatic operation of
substation apparatuses
Automation of all feeder breakers including the dedicated renewable

"The USDA has announced a stimulus pa ckagejustfor this purpose we would like to work

9

energy feeder
Metering to support local generation of renewable energy and possible
Power Purchase Agreement (PPA) for private renewable energy
development in the area
SCADA equipment to al low ful l  remote monitor ing and control  of a l l
equipment at the Sonoita Substation

United States Department of Agr icul ture (USDA) /Rural  Uti l i ty Service (RUS)
Clean Renewable Energy Bonds (CREBS) proposal

' 7/7/09 - Issued a Request for Proposal (RFP) to 14 companies for up to 750
kW of renewable energy at Sonoita
7/21/09 - Evaluated 10 bids for Purchase Power Agreement (PPA) and
Design/Bui ld options
8/3/09 - Submitted a $6M proposal for CREBS funding to RUS

"We will agree with the results of such a FEASIBILITY STUDY
H

SSVEC addresses the issue of a Request for Proposal (RFP) for a
Feasibility Study in a separate document.

EL

2
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EI TEP has IRSfurnis/ting bond restrictions thatpermit it to only serve customers in two
counties, namely Pima and Coenise Counties, taus TEP can not directly serve SSVEC
customers in Santa Cruz County "

1. This is a correct statement. TEP is currently restricted from load serving in
Santa Cruz county for two reasons:

I The Bond Council restriction
" SSVEC has a Certificate of Convenience and Necessity to serve this area

q
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I

§3§§ENT ssvEc 23 Kv
DISTRIBUTION LINE

cl

O

O

"There are at least threepoints where the TEP 46 kV backup line to Fort Huachuea
crosses the V- 7 feeder. These are shown as small red circles. Only the middle red circle
is a 3-phase connection, neeessaryfor a tie with SSVEC 's 25 kV Ira 46:23 kV
Tran_ rmer was installed, at two locations, then the V- 7_/%eder would always have
backup power. "

o Two of the suggested interconnect points are single-phase - not adequate for
any significant back-up. This is recognized in the 3SEG statement above yet
throughout the presentation they continue to refer to multiple interconnection
points.
The statement goes on to say that if two points of interconnect are established,
back-up power would be available. If one of the points is single-phase, this
statement is not accurate. SSVEC is unclear in the proposed design at this
point.
In 2003, SSVEC submitted a formal request to our power supplier, Arizona
Electric Power Cooperative (AEPCO), for interconnection to TEP's 46kV line
to serve the Sonoita area.

I A formal reply from TEP stated that the 46 kV line is of limited
capacity (20MW)

' The line is fully committed to serving Fort Huachuca
I Any service would be subject to disconnect at any time and
l The 2-county rule was sited.
I POINT IS., SSVEC LOOKED AT THE TEP TIE OPTION BACK IN

2003! .
Again in 2007, SSVEC approached TEP regarding the 46 kV line. Similar
response to 2003.

O
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SSVEC / TEP 46kV Back-Up Interconnection
Item SSVEC Estimated Cost
Switching Station: 3 Breaker Ring Bus $1,500,000
46:25kV Transformer 230,000
Set of 3-Voltage Regulators 120,000
2 - Distribution Automatic Circuit Reclosures (SCADA Controlled) 100,000
Substation Structure 350,000
Control House 300,000
Construction 500,000
Interconnect Location Substation Site 170,000

SSVEC Cost (does NOT include costs for TEP line upgrades) $3,270,000

O

O

To have any significant capacity, the 46kV line would have to be upgraded
from TEP's South Loop substation - approximately 23 miles away.

l At a cost of approximately $350,000 to $450,000 per mile, or about $9M
- not including any ROW or legal expenses.

Additionally, the TEP line crosses SSVEC's V7 feeder within the Las
Cienegas National Conservation Area and likely would not be approved by
Bureau of Land Management (BLM) or Arizona State Land (ASLD) office or
the Santa Cruz County Board of Adjustment(SSC BOA).

CI "TEP could build and maintain these transformers as SSVEC does not use 4 6 k V

O

O

Hanging step-down transformers on poles with fuses for protection will not be
allowed by TEP
TEP stated that a three-breaker ring bus would be required to tap the 46 kV
line. Estimated cost approximately $1-1.5M

l A 10 MVA3-phase transformer costs $230K
l 3 voltage regulators each at $40K cost $120K
l 2 breakers (one for each feeder out of the new substation) at $100K
l TEP would undoubtedly want breakers and controls similar to what

SSVEC would need
l Structural steel, insulators, switches, busywork, etc at a cost of $300K
I A small control house to accommodate the relays, Supervisory Control

And Data Acquisition (SCADA) and communications equipment is
additional at $300,000

l A reliable communications path would be required (fiber optic, radio,
or microwave) (not cost estimated at this time)

l Metering as required by the Arizona Corporation Commission (ACC)
for utility interconnects would also be required (not cost estimated)
A minimum of 350' X 350' (approximately 3 acres) would be required
at $60K/acre is approximately $170K (IF YOU CAN EVEN ACQUIRE
LAND IN THIS AREA!)

Details available upon request by the ACC

Page: 5-A



SSVEC / UNS Distribution Connection
Item SSVEC Estimated Cost
New 3-Phase line (1 mile at Flux Canyon $ 100,000
Step-Down Transformers 70,000
Set of 3-Voltage Regulators 60,000
3 -Automatic Circuit Reclosures (SCADA Controlled 150,000
1 mile ROW for new 3-Phase line on Private Property - Transformer Site 40,000

SSVEC Cost (does NOT include costs for UNS facility upgrades $ 420,000

U "In the SWcorner is shown a green circle shows where a possible tie to the UNS Electric
might be considered. Less than I mile online will be required plus a transformer plus
remote disconnect switches to make islands then interconnect either Patagonia or San
Rafael Valley with the other. Obviously both utilities will have to established an
operational protoeols and proeedures, have a cross-boundary agreement and PPAs ".

O The  s ugge s te d  inte rc onne c t ion  o f f e rs  s e ve ra l  c ha l l e nge s :

U N S  i s  1 3 . 8 k V ,  S S V E C  i s  2 5 k V

U N S  i s  2 - P h a s e ,  S S V E C  i s  3 - P h a s e

P has e  s h i f t i ng  e qu i pme nt  re qu i re d

C o m m u n i c a t i o n  f o r  e q u i p m e n t  c a n n o t  b e  m a i n t a i n e d  o n  S S V E C ' s

exis t ing  radio  sys tem due  to  te rra in  i s sue  /  new sys tem mus t  be  obta ined

•

o FOREMOST' This is SSVEC's service area as per approved ACC Certificate
of Convenience and Necessity - if this tie is ANYTHING OTHER than Back-
Up, then ACC must rule regarding service boundary modifications

"This is to show the physical relations gas between these points 3)

"Also, shown are prospective loeationsfor 2 or so, small Renewable Energy "plants" with
backup generation, plus another site at the Nogales International Airport (with county leased
land). Robbie will discuss these and other renewable options later. "

Page: 5-B



PRESENT V-7 FEEDER AND PROPOSED 69 KV.~,.¢ . , .: .l=. »

SUBTRANSMISSION UNE
,.. Q

,...-a~,..,,.,..

EL "One distributed generation [MW to 3 MW REplant near downtown would provide
power boost to the local area. Aayacent to or in the SSVEC substation could be ideal.

) 9

O

O

O

O

SSVEC agrees and has pursued this suggestion
SSVEC added an additional feeder bay in the new Sonoita Substation
specifically to accommodate renewable energy (RE) injection at this point
A proposal was submitted to USDA/RUS for CREBS funding for a solar
facility at the new Sonoita Substation
Installation of any renewable energy at this site is, of course, subject to
approval by the Santa Cruz County Board of Adjustors (SCC BOA)

Page: 6
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ADEQUACY. The ability of a belle electric system to supply the aggregate electrical
demand and energy requirements of the customers at all times, taking into account
schedule and reasonably expected unscheduled outages of system components

SECURIW. The ability of the=eei=l=k electric system to withstand sudden
disturbances such as electric short circuits, anticipated loss of system components
or switching operations

RELIABILITY. The combination of Securitvand Adequacy, as defined herein

RELIA ILIW EFINITIGNFOR TRANSMISSI a N LINESn
Y

f

. s~
.4 2'g 4

In common terms, this means that CONNECTIVITY must be
always maintained and that there must always be adequate
CAPACITY to meet the demand

"Shown is the electricity industry'sd@'inition for RELIABILITY used by the National
Electricity Reliability Corporation (NERC) and implemented for the Western Connection
by the WECC, in its Reliability Criteria and the Arizona Corporation Commission 's
criteria used in its Biennial Transmission Assessments. "

As Mr. Damitzel, Head of Planning and Technical Services of TEP clearly
stated in our July 13"' meeting:

I North American Electric Reliability Cooperation (NERC) /Western
Electricity Coordinating Council (WECC) criterion DO NOT APPLY to
69 kV lines

"It is possible for utilities to receive millions in fines when not meeting NERC criteria.

O

H

SSVEC is in full compliance with all NERC requirements through either:
' Direct SSVEC filings with NERC or

Through our power suppliers and transmission service providers

El

Eu

O

Page; 7



RELIABII_ITY DEFINITION FOR DISTRIBUTION LINES
(FROM THE ARIZONA ADMINISTRATIVE REGULATIONS R14-2-208C AND D)
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c. CONTINUITY OF SERVICE . \ 1
Eaeh utility shall make reasonable efforts to supply a satisfactory and continuous level of seivlce.
utility shall be responsible for any damage or claim of damage attributable to any 1nterruplq§r d

.lntentnonal service interruptions to make repairs or perform routine malntenan£=e.,_,- ; .  _ ;
D. SERVICE INTERRUPTIONS '. g x .4 n ll
Each utility shall make reasonable efforts to reestablish service within lye shortest

interruptions occur. 1 ' I '  ' ., 'Z i~ '
.Each utility shall make reasonable provisions to meet emergencies risultlfl '

"9'>l shall Issue mstructionsto its employees covering procedures to e M
, or Q to prevent or mitigate interruption or Impairment of service., I | n _
r *Jn the e§ént of.a,'tlationat emergency or local disaster resulting In dislumgoh
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*ENTIRE PA GE ADDED

Cl SSVEC is fully aware of its commitment to providing safe, reliable power at the least
cost consistent with good utility practice.

El SSVEC is aware of our obligations under Arizona Administrative Code section R2-
12-208 regarding:

Continuity of service
Service Interruptions

Cl THIS IS PRECISELY WHY SSVEC WOULD LIKE TO MOVE AHEAD AS
QUICKLY AS POSSIBLE TO BUILD A69 KV LINE AND ASSOCIATED
SUBSTATION -. TO IMPROVE THE CONTINUITY OF SERVICE IN THE AREA
AND REDUCE PCWER INTERRUPTIONS!

O

O
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There is a transformer fails (6925 kg) at the eastern Mdamal 44 CO1 rse. :>
Substation

The ENTIRE V-7 feeder will fail with the loss of ONE element whenever:

ENTIRE V-7 FEEDER FAILS
PROPOSED 69 kV LINE MAKES NO IMPROVEMENTS

Whenever there is a single pole failure on the V-7 between a customer there will
always be an outage failure for that customer and ALL other customers further down

the line, and up the line to a breaker that should have opened when a failure is
observed.

V-7 FEEDER _ PRESENT CONNECTIVIWSTATUS

There is a transmission line fails prior to the easter Mustang COIII'I6IZ'Substation.

A remote generator fails to meet demand, there is no local generation or backup, 4

4 'f

REST OF V-7 FEEDER FAILS
PROPOSED 69 kV LINE MAKES A LITTLE IMPROVEMENT

PRESENT v 7 FEEDER CAN NOT MEET-N-4

.»

,- r st J., ,- 9
4 ( . 5 8 .

cm "NERC/WECC have four contingency categories: '
o Again, 3SEG seems to confuse NERC/WECC requirements for transmission

lines (>l00 kg) with sub-transmission systems (69 kg) and distribution
systems (25 kg)

"uh

i
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2008 V-7 AND OTHER FEEDERS (CONNECTIVITY) OUTAGE DATA

I I
s

r *, 1
i v i i .

I
Feeder Line 5%Hours O Customer

Hours OFF
Number of
Customers

Hours
OFF/custo
mer

k
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4
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b

0.06
0.06
0.13
0.15
0-16

3839.91
2988.66
4299.75
4657.97
3409.05

3057
1006
1828
2639
1202

119.98
64.16

239.75
392.22
197.05

V-7 Sonolta/patagonia
R-3 Ramsey
K-2 Curl
O-5 Mescal
J-8 Kansas Settlement I

;='"""r.v
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1; -g
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9 9

1 . Three feeder lines have higher outages than V-7, with twice the outage
hours per customer. .
2. Only 1 V-7 outage was due to "overload" impacting 1 customer.
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I' ¢*" 5'. -4 s * Analysis prepared by Jeanne Horsmann and Ga/I Getzw/Iler; Sonolta

: Ref SSVEC 2008 FeederOutage Data (without November)
i * / nv \  4 ,be s '1 P*-Fr4' *»~*

.¢ * 4 .f r _ et ¢ .r § : 1. J 5

.4 8

Cause No. QfOutages Hours

Overload 1 2.0

Tree 1 2.0

Underground Fault 2 10.0

Accidents 3 10.5

Animals 3 25.0

Other 5 6.5

Wind 7 21.0

Birds 15 22.3

Lightning 21 39.9

Unknown 25 42.8

In 2008, there were 80 outagesfor total of]80 hours on the V- feeder. Note November data was not
provided;however, 12 months of data are shown as January 2008 and 2009 were provided.

• 50 Outages (63%) impacted I meter (Causes: 18 unknown, II birds, 11 lightning, 3
animals, 3 wind, 3 other, I overload)

7 Outages (9%) impacted 2 meters (Causes: 3 lightning, 2 birds, 2 unknown, 1 Other)
5 Outages(6%) impacted 3 meters (Causes: 2 lighting, I birds, I tree, I unknown)

ONLY3 Outages (4%) impacted a signmcant number ofpeople on the main line with causes as
indicated: .

• 1 impacted I, 700 meters- cause "Other"
• I impacted 580 meters -. cause wind
• I impacted 450 meters - cause wind

Others, I impacted 60 meters (cause "accident'), I impacted 45 meters (wind), I impacted 40 meters
(lightning), I impacted 20 meters (birds), I impacted 12 meters (undergroundfault)
The eausesfor V-7 outages in 2008 wereasfollows:

•

•
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FEEDER AVG Hours Out AVG No. Customers Effected AVG Consumer Hours Out
V7 270.7 2735.95 6883.131
RE 63.05 1134.81 2575.756
OS 42.86 2054.60 2004.006
K2 113.63 676.45 1568.918
JO 98.25 759.90 1332.725

Customer
Hours Off 3000

U The area of concern is the actual number of CUSTOMER HOURS affected by the outages.
Although there are over 160 HOURS OFF affecting one customer, that is diminutive
compared to the number of CONSUMER HOURS affected by the HOURS OFF of >100
Customers:

U Outage types stated are consistent with system configuration. Majority of outages on
typical rural feeder only affect one customer and V7 is a very long rural feeder:

U The above data is correct for 11-months in 2008. HOWEVER, industry standards
followed by SSVEC typically analyze outage data for 5 or 10-year periods in order to
identify trends and statistics for problem feeders.

U The Outage Data for a 10-year period indicates the V7 Feeder is has the highest outage
rate on the SSVEC System.

4000

6000

5000

10 Year Average of Outages
Customer Hours Off - By Number of Customers

B V7
I RE
CIKZ
DOS
1_83

I

2000 -

1000'

o
1 CUSTOMER

> | | | 1

2 5 CUSTOMERS 6 10 CUSTOMERS 11-20 CUSTOMERS 21 SO CUSTOMERS 51 _ 100 CUSTOMERS OVER 100 CUSTOMERS
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WHAT IS THE V-7 GROWTH FORECASTS

2019201820172016201420132011 201220102008 2009 2015 2020
s

3,323 3,394 3,464 3,533 3,602 3,671 3,738 3,sos 3,s1z 3,937 4,ooo 4,oss 4,1z4Patagonia CCD

621605590b58542525 574509425 492458441Hgurn CDP

J'995

6364
s

1,0411,026987979 1,034971 1,919946 962 1,003 1,o11954Patngania town
4;1,4651,406 1,4861,3761,3441,3141,2811,2491,2171,1841,117Sunoata CDP 1,1511,084

M

973952 963942931920909898887876853 864
Remainder of Patagonia
CID 983

8

Source* Arizona Department of Eecmamlc Security, Research Admmlstratmn, Populatlnn Statistics Unit, 12/01/06.

8*Seago I DES Population Statistics approved June 6, 2007 §
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When looking at the official Arizona population projections for even community in the V- 7
feeder area, the existing 3325 total population last year is not expected to reach 4,000 persons
until 2018. This is about 70-80persons per year. These numbers include the "Remainder oft re
Patagonia CCD " wnieh includes San Rafael Valley most ofwhicn is in ire UNS Electric service
area; thus these estimates are higher than the actual population.

Using the ratio used by SSVEC off. persons per household, then less than 30 homes per year
are the an tieipatea' growth for the whole area. No major industries now exist orphan to move
into an area, that already has a serious shortage of water resoureesfor its existing population.

Based on electric demand, installation of large numbers ofsingle~nome P V systems, larger 20-
I00 MW commercial PV systems, and two or tree I -3 MW renewable energy "plant" systems
(with backup for sunless periods of time), there is NO URGENCYfor the proposed 69 kV
project. The numbersjast are not there.

CI The growth forecast above shows an average annual percentage rate increase of
approximately 1.82% for the entire Patagonia Census County Division, which does
not seem significant; however this does equate to 801 people in the next twenty
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TERM .. YRS PROJECTED POPULATION INCREASE NUMBER OF HOMES

20 801 344

5 344 147

2 139 SO

Average Use per Residential Customer by KWH
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. he X . the additional DEMAND LOAD
upgrade would be 362kW, considering that each home uses KW per year, which will only
allow for an additional 52 HOMES to be served. As the growth forecast above projects,
this will be within the next TWO years!

years. Using an average of 2.33 persons per household (City-Data) the following
table indicates the number of homes the projected growth will likely incur:

J'

Furthermore as the graph below indicates, the ACTUAL USE of electricity has also been
on the rise. In 2007 the average USE per residential customer, considering a five-year
period between 2003 and 2007, indicates an 8.26% increase, the same increase applied to
the DEMAND LOAD would reduce the number of houses V7 is capable of serving to 47.
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DEMAND AND CAPACITY IN PAST 12 MONTHS
l ll '1

. iKILOWATTS vs. HALF»HOUR INTERVALS FOR 12 MONTHS
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This shows the measured demand at the V-7 Feeder at Mustang Corner substation. It is
obvious the existing situation needs a solution.
The V-7 Feeder 25 k distribution line is reported to have a 7 MW capacity which was not
reached in the past I2-months.
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O

o

o

The substation transformer at V7 has exceeded its capacity several periods
over the last 5-years
Periods in winter of OVERLOAD
Periods in summer near overload

El The following diagram illustrates the formula to calculate the actual capacity rating
on the V7 Transformer:

MVA
MVAR

r.é§

MW

POWER FACTOR : KW/KVA : .98 ON THE V_7 FEEDER

SUBSTATION TRANSFORMER CAPACITY
@ .98 PF

: ONLY 6.6 MW

7 MVA

PEAK LOADS = 7.132 MW
@ .98 PF
= 7.5 MVA

S U B S T A T I O N  T R A N S F O R M E R  I S  7 %  C D V E R L O A D E D ! !

U Since the present 25 kV line to Mustang Corner is not being retained, there will be NO
reliability connectivity improvements by replacing the 23 kV with one of higher capacity,
as a single radial line will remain to service these customers.

O SSVEC HAS NEVER REPRESENTED, NOR HAS ANY INTENTION, TO
RETIRE THE EXISTING V-7 LINE FROM MUSTANG CORNER
(HUACHUCA SUBSTATION) TO SONOITA!!
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PENDING 20 KW TO 100 KW SOLAR PV lNSTALlJ9\TIONS
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U " ...community interest has greatly increased. Dozens appear to now belling out
applications for SSVEC solar rebates for home/business PV systerns. "

O

O

SSVEC applauds and supports those customers who have come forward and
submitted applications to our SunWatts program.
Since the Renewable Energy Expo (which SSVEC helped sponsor) SSVEC has
received only four applications which resulted in 4 kW installed in the area
since the Expo. -

CI "There are presently seven large, but local, PV arrays being planned between 20 kW and
100 kW independent of the two or tree 1-3 MW solar 'Plants " in the V-7 area. These
are shown above. "

O

O

O

SSVEC has no record of SunWatts applications for any such PV systems
SSVEC has not had a request to consider a single large PV project in the area
SSVEC welcomes developers to submit their intentions for consideration

El "As of this date, the Renewable Energy Colnmitteefeels that some MW of solar systems
applications plus another 2+MW are in iN works, all since the EXPO "-
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O Mr. Richards and Ms. Samsel have stated that they have such intentions but,
again, SSVEC has not been formally presented with any requests for System
Impact Study for large-scale renewable energy in the area.

cl "Robbie Richardo can update us on solar progress in the V- 7 feea'er area. J J

O According to a search of Santa Cruz County Assessor's records, neither Mr.
Richards nor Copernicus Energy, his company, have any and holdings or
leases registered in the suggested areas.
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BENEFITS OF "DOWNTOWN" SUBSTATION
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t:I "The communities understand the bereft of having a substation with distribution feeders
that can improve reliability. These need to loop or tie so that two connectivity paths
exist. "

O

O

O

o

SSVEC abandoned plans to construct the substation at the Buchannan site in
Sonoita Hills and purchased the new Sonoita Substation property ($335IQ in a
more commercial area.
The new Sonoita Substation has received a Conditional Use Permit from the
Santa Cruz County Board of Adjustment.
Site plan and substation design are well underway.
The existing V7 feeder will be split in two with the Eastern portion fed from
the existing Huachuca West substation and the Western portion, (roughly
Elgin Rd turn-off to Sonoita) will be fed from the new Sonoita Substation.

• This will provide a "feeder tie" between the new Sonoita
Substation and the existing Huachuca West substation.

• The capacity of this feeder tie will be limited.
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U "The SSVEC substation is being designed for a 14 MW capacity with fve connections,
fourforfeeder loops and one for a local renewable energy connection. "

No feeder 'loops' being considered. Otherwise correct
EL

O

"Four distribution loops have been discussed, going W(Sonoita), East (Elgin), North

and South (Sonoita). "

O No distribution 'loops' have been discussed. These are FEEDERS out of the
substation, which may or may not have feeder 'ties'.

LE "At least two if not three of these could have a REplant connected to their 25 kVfeeder
line. A connection to a I to 3 MWRE generator will not overload these distribution
lines and will add reliability due to adding reactive power and reducing costs when far

from remote generations. "
O

O

O

Placing large generators of any sort on a long radial line can cause technical
problems such as:

l Reverse current flow during periods of high generation and low power
consumption. This reverse power flow can cause:

• Line relays to trip
• Voltage regulators to operate improperly
• Line sectionalize s and automatic circuit reclosers to trip

The ideal injection point for these generators is at the new Sonoita Substation
because:

I Renewable power can be injected directly onto the bus, thus:
• Reverse power flow issues mentioned above are eliminated
• Allows renewable energy to go serve loads on any of the

substation feeders - thus reducing load on the substation
transformer

• The renewable generation can be controlled via substation
SCADA control and not require additional communication paths
for automatic operation of the renewable energy (RE) system and
its injection breaker

l Line losses are minimized
Solar energy systems do not contribute energy during SSVEC's peak winter
load period and would require energy storage.
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U

SSVEC submitted a proposal to the USDA/RUS for a large renewable energy
facility at the Sonoita Substation site.

cl

3 8 to  16 l a  t o  2 0  2 1 ZN 24

3°'33aT'i"?»'ITf»¢&̀8 l7L§Tl.""'°°"'°°""

"We understand that SSVEC is planning a MW Renewable Energy Plant at the Sonoita
substation but have nothing to confirm this possibility

O

"The new voltage controllers and related substation equipment can use this locally
generated power for the other three feeders. This, infect, becomes a micro-grid, and at
some future date, could be used as a SSVEC test bedford the newest "smart grid "
implementations, which also should make this feeder more efficient. "

o On August 6th, 2009 SSVEC submitted a proposal to the US Department of
Energy (DOE) for Smart  Gr id enhancements including:

•

•

•

•

•

Installation of fiber optic cable to the new Sonoita Substation
Sonoita Substation automation that will facilitate automatic
operation of substation apparatuses
Automation of all feeder breakers including the dedicated
Renewable Energy feeder
Metering to support local generation of Renewable Energy
SCADA equipment to allow full remote monitoring and control

U "A discussion concerning making V-7 a "smart grid " wouldprovide many additional
capabilities but feel these 21st centuryfeatures can be added if ineluding "smart grid "
capabilities as a later upgrade in its design. "

Already completed by SSVEC staffO

t

l l
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HOW TO REASONABLY MEET CAPACIW FOR CONTINUIW OF SERVICE

ssvrc MUST MEET CAPACTIY ran N 1 (SINGLE ELEMENT OUTAGE)?

1. MOST CAPACIW TO MEET PEAK DEMANDS UP TO AND ABOVE 7 MW
2. MUST CAPACIW TO BE CONTINUOUSLY AVAILABLE (24/7)

3 .  M49 CAPACIW TO BE FOR ALL CUSTOMERS DURING AN OUTAGE

9 4 Q *~ 4a_.

.
l m

Does the proposed 69 kV meet capacity?
1. Yes, up to 14 MW, the Sonoita substation single transformer limit
2. No, if the radial 69 kV line is out not the outage element,

E 3. No. If the 69 kV fails, all customers go dark, no backup lines to substation
69 kV APPROACH DOES NOT MEET'N=1 CONTINUITY OF SERVICE

3112

83
at 8 3~

g: =e*!¢-143; r_
4 »~3»

34.5. -. 1

Can the existing 25kV line Dlustwe Renewable Energy Sources with 46kvs meet
MW capacity demand?
Yes. During a-6925 kV outage, TEP can provide 18 MW+ several MW from RE
Yes. With "weaker" local generation for above 7 MW, 2 MW initially proposed
Yes, three backup interconnections are proposed? with TEP,-il: and with UNSE)

THIS MEETS 'N=i1;CONTINUIW OF SERVlCE
Q W M 353" L 4 r in* -1 VW W4 v J* 4 1 3 f~§8?m»4=

CI

Cl

"There needs to be two ways to deliver power to the V-7 Feeder Customers. At present,
the 25 kline is the only one.
Under the proposed 69 kV5olution, t/'ze existing 23 kV line will be a "reliability loop "

from the new Sonoita substation, without any connection to Mustang Corner.
o How would the existing 25kV line be a "reliability loop" without a connection to

MUSTANG CORNER?
U This removes this tie to a SECOND powerfrorn Mustang Corner, thus leaving ONE

radial 69 kV line connecting the V-7 customers. This still inhibits meeting continuity of
service. If the 69 kV line goes down, the situation is the same as when the existing 25 kV
line goes down. There is NO change in reliability when this happens!! '

To clarify:O

SSVEC HAS NEVER REPRESENTED, NOR HAS ANY INTENTION,
TO RETIRE THE EXISTING V-7 LINE FROM MUSTANG CORNER
(HUACHUCA SUBSTATION) TO SONOITA!!
This line will serve as a feeder line for customers in the Mustang Heights,
Rain Valley, Elgin, and Sonoita East areas
There will be an open point near the Elgin turn-off on HWY 82 that will
allow some load to be served off the existing Huachuca Substation and
some load off the new Sonoita Substation

»;:=w;,83%
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O

I This feeder tie will provide some back-up capability from the Huachuca
West substation in the event of a failure at either the new Sonoita
Substation or the 69 kV line

THERE WILL INDEED BE A SIGNIFICANT IMPROVEMENT IN QUALITY
AND RELIABILITY OF SERVICE ONCE THE 69 KV LINE AND NEW
SONOITA SUBSTATION ARE BUILT

o "Yes. With "weaker" local generation for above 7 MW 2 MW initiallyproposed "

O

Since no viable energy storage options have been presented, this must be a
FOSSIL FUELED GENERATOR AND.. IF PLACED IN SONOITA. IT
MUST BE DIESEL AS THERE IS NO NATURAL GAS AVAILABLE IN
THE AREA.
In June 2008, SSVEC commissioned a study to review the possibility of a

MW fossil fuel generator in the Sonoita area:
U Results showed:

Cost of $1M plus $700 per hour for Operations and
Maintenance
80 db noise emission (exceeds SCC allowable limit)
Generator falls under EPA Tier 2 classification
A 20,000 Gallon fuel storage tank must be installed at
generator site: 10'w X 33'l x 12'h

o
o
O

CI "The proposed two backup interconnections with the TEP 46 kV "

O See previous discussion that there is only one 3-phase interconnection possibility
with TEP

l The interconnection site is in the Las Cienegas National Conservation Area
l Estimated cost of this inter-tie is $3.27M plus the upgrade extension cost
I 2-county IRS Bonding rule
l  L i mi t ed capacity on the 46 kV line
' Upgrading the 46kV line from the proposed inter-tie point to the source at

South Loop Substation is excessively expensive and not in SSVEC's best
interest

U "and one with the UNS Electric system provides for two NEW source5for the V- 7
Feeder customers. "
O

O

Both Unisource (UNS) and SSVEC lines in this area have very limited capacity as
they are both long radial lines and the interconnection would be at the very end
of each.
SSVEC completed a preliminary study on the UNS tie option and found that:

Operating voltage differs between UNS (13.8kV) and SSVEC (25kV)
The tie point will require a set of step down transformers
Voltage regulators will be required
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SSVEC / UNS Distribution Connection
Item SSVEC Estimated Cost
New 3-Phase line (1 mile at Flux Canyon S 100,000
Step-Down Transformers 70,000
Set of 3-Voltage Regulators 60,000
3 -Automatic Circuit Reclosures SCADA Controlled 150,000
1 mile ROW for new 3-Phase line on Private Property - Transformer Site 40,000

SSVEC Cost (does NOT include costs for UNS facility upgrades) $ 420,000

O

Three SCADA controlled Automatic Circuit Reclosers (ACR's) will also be
required at the tie point, and at each end of the two load islands.

Cl One located at the inter-connect point
U ()ne located at the open point on the UNS line
Cl One located at the open point on the SSVEC line

In addition the UNS and SSVEC lines are approximately one mile apart, which
will require a line upgrade for the UNS 2-phase, and a 3-phase line extension to a
common inter-tie point at the boundary of the two service territories.

El "This will always have adequate power, especially,  from the TEP 46 kVsouree.

O

o

:J

o

Not accurate
TEP has stated they have limited capacity on the 46kV line, and can only be used
for EMERGENCY BACK-UP
UNS has limited capacity on their distribution line in Flux Canyon, and is not
eligible for LOAD SERVING under SSVEC's CCN.

El " Continuity ofServiee criteria will be achievable wit this approach, a'e9'initely better
than that with a single radial 69 kline. "
O

O

False
SSVEC's proposal for a new 69 kV line and associated substation, along with our
plan to keep the 25kV distribution line between Huachuca West substation and
Sonoita, will provide the best quality and service reliability that SSVEC can offer
to this area that has suffered so long with less-than-standard power delivery.

U "DOES SSVEC want to reasonably provide Continuity of Service?

O

O

H

Of course SSVEC wants to provide the best electric service possible to the area.

SSVEC studies clearly show that the best way to accomplish this is to build a new

a new 69 kV line and associated new substation in Sonoita
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How TO REASONABLY MEEr CONNECTIVITY FOR continuity OF SERVICE

HOW TO MEET CONDUGTIVITY F09 N 1 RELIABIUTY GRITERIA

1 I MH5=IL5H0ULD PROVIDE A SECONDPATH TO A DIFFERENT GENERATION
SOURCE
2. mtl5q;5H0ULD HAVE A SECOND INDEPENDENT TRANSMISSION PATH,and

HOULDHAVE A SECOND TRANSFORMER3.
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Does the proposed 69 kV-91=e1w*%de those to moot N 1 oonduotiv4'ey
reasonably provide connectivity for continuity of service?
1. No. ONE LINE from Huaehuea Substation to generation soirees.
2. No. Only ONE transmission path for V-7 Feeder customers

No. One 69 kV transformer at Sonoita and Huaehuca Substations.3.
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Can tlvveTEP 46 : 25 kV tapssrovidc those to moot N 1 oonduotivit-y reasonably

provide near continuous connectivity?
1. Yes.
2. Yes.

4 3. Yes.
NOTE: UNS ELECTRIC backup is a bonus, without a 2-county rule, with potential
reliability improvements for Patagonia and San Rafael Valley.
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CI "There are several ways to reasonably meet connectivity when there is a single element
contingency outage; however, having recess to a second generation (via a transmission
line) soiree is neeessaryfor the V-7 Feeder area to meet Conn eetivity neeessaryfor
Continuity of Service. "

O There WILL BE back-up capability to the Sonoita area via the existing V7
feeder tie from Huachuca West substation (though it may not be able to serve
the entire load if the outage were to occur during a system peak).

as

a "The proposed 69 kV solution does not meet any oftnesefor Continuity of Service.
O In the event of an outage on the 69 kV line or the Sonoita Substation, the V7

feeder tie will be utilized to provide back-up capability until the outage is
corrected

U "An interconnection with the TEP 46 kV can meet continuity ofservice. One 46 kV
connection provides connectivity in case the 23 kV outage is between the 46 kV
connection and the Sonoita substation, except when between the 46 kV connection and
the substation. "

O TEP has clearly stated that any service off the 46 kV line is subject to
interruption as Fort Huachuea has priority on the limited capacity of the line
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HOW CAN WE KNOW WHAT'S BEST?
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'»»s»information, (3) Public Relations, and (4) Short ~20-page Feasibility Study with an
if not the 69 kV line

4

Options to be evaluated
69 kV line with 69 kV Substation (as proposed) (connectivity continuity,

capacity, cost)
2. One Two of Several 46 kV taps (continuity, emergency capacity, cost)
3. One to three 1 to 3 MW RE system projects, with alternative backup (sunless
hours) (continuity, capacity, cost)
4. Compare best mix of Options #2 plus #3 versus Option #1

A Feasibility analysis can provide Best Answers for all
1. To objectively evaluate all options including renewable energy and

4* 2. To make quantitative, best value decision recommendations to this board
3. Limit to 60 days, to not delay 69 kV plan, if appropriate

4 4. To use an independent evaluator (organization) to consider all sides
jg 5. To use team collaboration and open study to community participants

6. To use web-based development and collaboration processes
37. To deliver in four evolving reports covering (1) technical, (2) cost schedules

E attached draft RFP for the recommended Option,
8. Study Cost est. $70k or less, maybe <$50k
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cl FEASIBILITYSTUDY
SSVEC has prepared a separate rebuttal to the proposed RFP for a
Feasibility Study

O
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WHICH OPTION IS LESS EXPENSIVE?

¢
v

54

69 kV solution has an estimated cost is $ 13.5 M including $3 M substation

1. Does not provide reasonable continuity of service moot NERC N 1

Rcliobility Critorio
2. Does not improve reliability

»

Proposed Renewable Energy approach
1. Saves SSVEC capital funds with private investment
2. Can qualify for various Stimulus funding to save SSVEC capital $33
3. Maybe less expensive to meet V-7 Feeder growth needs

4. May have significantly lower life-cycle ratepayer costs
"
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s Additional Benefits of Renewable Energy
1. Benefits of distributed generation (voltage stability, less line loss, etc)
2. Helps meet future ACC Renewable Energy Standard goals for SSVEC

x 3. Provides reasonable continuity of service will Meets NERC N-1 Rcziiabliiiy

Criteria with associated improved reliability
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Item 8'SEG Estimated Cost SSVEC Estimated Cost

Substation "downtown " location $2,250,000 $2,700,000

Loop Equipment & Lines $450,000 N/A

2.2 MWNatural Generators $750,000 1,000,000 + $750 hr 0nvI

46kV Backup Interconnection $3,270,000

46kV/25kV Trans armer TEP $200,000
Three ring Breaker Switch TEP Substation) $800,000 to $1,20Q000

UNSE Interconnection: $420,000

SSVEC UNSE Trans armer & Equipment $100,000

I Mile o Distribution Line $100,000

Total $4,650,000 to $5, 150,000 $7,390,000

DIFFERENCE 82,740,000 .. 2,240,000

Estimated costs for components for an alternative to the 69 kV line.
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SSVEC / TEP 46kV Back-Up Interconnection
Item SSVEC Estimated Cost
Interconnect LocationSubstation Site $ 170,000
46:25kV Transformers 230,000
Set of 3-Voltage Regulators 120,000
2 Distribution Automatic Circuit Reclosures SCADA Controlled) 100,000
Substation Structure 350,000
Control House 300,000
Co nstructio n 500,000
Switching Station: 3 Breaker Ring Bus 1,500,000

SSVEC Cost (does NOT include costs for TEP line upgrades $3,270,000

SSVEC / UNS Distribution Connection
Item SSVEC Estimated Cost
New 3-Phase line (1 mile at Flux Canyon $ 100,000
Step-Down Transformers 70,000
Set of 3-Voltage Regulators 60,000
3 -Automatic Circuit Reclosures (SCADA Controlled 150,000
1 mile ROW for new 3-Phase line on Private Property -- Transformer Site 40,000

SSVEC Cost (does NOT include costs for UNS faeilitv upgrades) $ 420,000
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Item 8'SEG Estimated Cost SSVEC Estimated Cost

Substation "downtown " location $2,250,000 $2,700,000
Loop Equipment & Lines $450,000 N/A

2.2 MWNaturaI Generators $750,000 1,000,000+ $750 hr o n i

46kV 8ackup Interconnection $3,270,000

46kV/25kV Trans armer (TEP) $200,000

Three ring Breaker Switch (TEP Substation) $800,000 to $1,200 000

UNSE Interconnection: $420,000

SS VEC/UNSE Trans armer & Equqrmenl $100,000

I Mile 0 Distribution Line $100,000

Total $4,650,000 [O $5,150,000 $7,390,000
DIFFERENCE $2,740,000 _ 2,240,000

SSVEC / TEP 46kV Back-Up Interconnection

Item SSVEC Estimated Cost

I terconnect Location Substation Site $ 170,000

~<l»§48

POSSIBLE COSTS FOR REL|ABIL|TY 0PT|0NS

Substation
One 25 kV relay substation in Sonoita, "downtown" location: $2,250,000
Surioita Subsiatiori Cost -' $2,550K (LSM + 500 -r 50 breakers - 2550)

Reliability LooD Equipment and lines $450,000
Pius some imbue fun Luups $450K

Peaker Plant:
Two 1.1 MW @ 375.000 Natural Generators (2.2 MW): $750,000
Two 1.1 MW' genlseis @ $350kuauiu - $ TGOK (ulaiurai gas guheiaiurs)

(2.2MW fun sunless periods, when ave: TMW uapauiiy on 23 kg)
46 kV backup Interconnection:

46:25 kV transformer, substation (TEP owns): $300,000
Two. 46-23kV transformers, @ $300k - $ 800K (Surluiia TEP-SSVEC)

One three ring breaker switch for 46 kV backup TEP $800,000 to 1.2 M
UNSE lnterconnnection:

SSVEC: UNSE Transformer and associated equipment $100,000
One mile of distribution lines (Patagonia-UNSE) $100,000
One. 23. i3.2 kV iiausiuIuIer @100k - $ 100K (fur San Rdfaei Vaiiey-Patagonia
1 mile ui 23 kV imbue Lu cuInluui. ubuve fines - $ 100K

Total $4,700,000 to $5,100,000
$4,500,000 Plus solar PV (minus stimulus = '??)
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46:25kV Transformers 230,000
Set of 3-Voltage Regulators 120,000
2 - Distribution Automatic Circuit Reclosures SCADA Controlled) 100,000
Substation Structure 350,000
Control House 300,000
Construction 500,000
Switching Station: 3 Breaker Ring Bus 1,500,000

SSVEC Cost (does NOT include costs for TEP line upgrades) $3,270,000

SSVEC / UNS Distribution Connection
Item SSVEC Estimated Cost
New 3-Phase line (1 mile at Flux Canyon s 100,000
Step-Down Transformers 70,000
Set of 3-Voltage Regulators 60,000
3 -Automatic Circuit Reclosures (SCADA Controlled) 150,000
1 mile ROW for new 3-Phase line on Private Property - Transformer Site 40,000

SSVEC Cost (does NOT include costs for UNS facility upgrades) s 420,000
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Item 3SEG Estimated Cost SSVEC Estimated Cost

Substation "downtown" location $2,250,000 $2,700,000

Loop Equipment & Lines $450,000 N/A

2.2 MWNatural Generators $750,000 1,000,000 + $750 hr o/M

46kV Backup Interconnection $3,270,000

46kV/25kV Trans armer (TEP) $200,000
T71ree ring Breaker Switch (TEP Substation) $800, 000 tO $I,200, 000

UNSE Interconnection . $420,000

SSVEC UNSE Trans armer & Equipment $100,000

1 Mile 0 Distribution Line $100,000

Total $4,650,000 [O $5,150,000 $7,390,000

C O S T S  F O R  S Y S T E M  R E L I A B I L I T Y  I S  N O T  S O  B A D

Cost Summary to Reasonably Meet
Continuity Connectivity 8 Capacity N-1

R o q u i r o m o n t s  N e e d s
TWO Natura l  Gas_Ger lse ts  Genera t ion  (gas ,  b iogas
other ) (2 .2  MW on-ca l l  and d ispatchab le)
THREE Emergency  Backups . (TEP)  w i t h  3 - r ing  b reaker
ONE 25 23kV Subs ta t ion  w i th  Re l iab i l i t y  Loops
Plus  On-ca l l  T ie  to  UNSE Addi t iona l  L ine

$4,700,000 $4,500,000
(May 27" 500.UOQ'

c l
El

c l

Summary Slide:
NOTE: The generators are dispatchable and will be des ignedfor deliver electricity as
FIRMDelivery, peak and non-peak)
To be used when demand gets close to 7 MW such as spinning reserves at 6.8 MW
demand.
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CONTINUITY connectivity AND CAPACITY (C&C) WFITHPLUS
RENEWABLE ENERGY 1

u

LF x " i9

g
»
»

+ Q MC&C 1 mw Solar $5,500,000* $10, 2001000
g

$4.700,900 334,500,800
total cost1 I 'r's *+

r
+ 2x1 my Wind $2,000.000* = $6,700,000

p

85
08.0 $4.700.000 4,500,000

$0,500,000 total cost
x iv.: ¢

?, &,

4g 4

w .~1*a
g

8' igr+ 2x1 MW BioMass1 3I $4.900.000$200,000** :
atotal cost

C&C $4,700,000
134,700,0008*g
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,go *wTotal savings for SSVEC after adding a Renewable Energy Component

1

8.

I»toSavings could be from
'i

s

$3,300,000 TO $8,600,000 33,500,000
$8,800,000
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Conclusion: After obtaining informationf om another presenter, Environmental
Technology Assistance Co. LLC, (ETAC) who is investigating putting in renewable
generating station in the Willcox Area. And information from the SSVEC Board who
reported on a MW BioMass Generator that was operating in their service area that only
cost $98, 000** to build.
Have now added the costs of installing Renewable generating stations to the
CONNECTIVITY and CAPA CITY (C&C) costs listed above.

U Several Possibilities all saving the SSVEC millions of dollars Mom $4.5 mil to
$9,804, 000) .v

EL C&C $4, 700,000 + 1MWSolar $5,500,000* = $10,200,000 (1 MWRE)
U C&C 84, 700,000 + ex I MW Wind $2,000,000* I 86,700,000 (2 MWRE)
U C&C $4,700,000 + 2 x I MW BioMas5 $200,000** Z $4,900,000 (2 MWRE)

ETAC data
** Data presented by Jack Blair at the SSVEC 27 May BOD meeting
NO Stimulus funds are included
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3.
UPGRADE 25 2sw<v FEEDERTO SONOITA (BARE BonEs)5
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Re-conductor existing line with 336 conductors
To increase capacity of existing line from 7 MW to 20 MW

Option:
Purpose:
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Upgrade can take place when SSVEC upgrades the existing poles:
Cost : 5280 ft x 19miles : 100,320 ft X $25 / foot : $2,508,000

Re-curnductor existing iirle with 338 cunduuturs. Lei)3 2§
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$9.992.000

ì u increase uapacimy on' exlstirlg imbue flulll 7
Saving compared to 69 kV (13.52.508)=
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Add below to increase reliability
One Two 46:§kV transformers for TEP Emergency Backup : $600,000
One 3-wav ring breaker switch for automated backup= $800,000-$1 .2 M)
One 23kv Tuar1sfu1rIwr ill Pdlagurlia - $100,000
Sonoita Substation plus 4 Reliability Loops
Oils mile of Z5kv line fur Fataguilia Corllleutiurl
SSVEC-UNSE tie including lines and equipment
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Totals (#1-#5) $6,800,000 to $7,200,000 $3,308,000 {#1
labor. hot job) (#2 includes labor)
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Another p lan the "Feasib i l i ty  S tudy "  could evaluate,  would be br inging a 2nd l ine into
Sonoi ta on the exist ing l ine to double the capaci ty on that  l ine and establ ish a loop using
the exist ing l ine.
This gives us
1.  a 7 MW l ine f fom the Sonoi ta substat ion to serve exist ing customers between Sonoi ta

and Mustang Corners  and
2.  A  14  MW(new l i ne j f fom Mus tang Corners  to  Sono i ta  as  the  ma in  V -7 feeder  to  the

new substat ion.
3.  Adding in the TEP 46 kV interconnect ions,  UNSE interconnect ion and l ine,  then
4. This plan would reduce the needfor a large transformer substat ion in So n o i ta for the

69kV l ineto  be a  23 kV  hub for  re l iab i l i t y  loops  as  SSVEC may want  a  smal ler
substat ion to int roduce loops into th is  plan.

This gives backups for l ines, poles and transformers but not remote generat ion to meet
the ACC Cont inu i ty  o f  Serv ice re l iab i l i t y  c r i te r ia .  Adding two I .  1  MW would  meet  the
cr i ter ia  for  an addi t iona l  $700,000+ (2 .2  MW) w i th  a  9 .2  MW eapaei ty .
Only pole conductor and replacements as a rout ine upgrade process should meet the
NEPA Exc lus ion Category  to  rep lace and upgrade d is t r ibut ion l ines  on BLM lands,  i f
requi red at  a l l .
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Item 3SEG Estimated Cost SSVEC Estimated Cost
Reconductor V7 477 ACSR (336 not used by SSVEC $2,50&000 s 13,361,000

SSVEC / V7 477ACSR Express Feeder Double Circuit
Item SSVEC Estimated Cost
Direct Material $ 1,552,300
Substation: Huaehuca Upgrade Transformer add 600A Feeder BaV 1,000,000
Substation: Sonoita at 25kV 2,700,000
ROW Acquisition 2,562,000
Construction 5,178,700
Retirement 368,000

SSVEC Cost $ 13,361,000
Difference between 3SEG & SSVEC $ 10,852,000

Upgrade 0 25kVFeea'er to Sonoita
Item 3SEG Estimated Cost SSVEC Estimated Cost
Reconductor W 477ACSR 336 not used by SSVEC $ 2,508,000 $ 13,361,000
Sonoita 25kV Substation 2,250,000 2,700,000
TEP Emergency Backup 1,400,000 3,270,000
UNSE Interconnection 200,000 420,000
2.2MW Generators 700,000 1,000,000+

Total Cost $6,358,000 s 20,751,000

U If there are problems with the NCA, we feel local support, including by former
Congressman Kolbe should assist in keeping this in the Exclusion Category. We can try
to arrange, zfthat helps.
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OVERVIEW 0F RFP FOR FEASIBILITY ANALYSIS
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We prepared a draft RFP for SSVEC's consideration as a way to make an
objective decision.
1)Collaborative: Project working papers are shared with SSVEC and
Cooperators
2)lnteractive: Online reports allow for SSVEC and Cooperator input
3)Four reports: Addressing multiple levels of concern, (a) technical, (b) cost and
schedule, (c) Public Relations, and (d) Recommended Action (Summary Study)

14
Vt
5:Frequently base-lined: Data collection for all prospective alternatives

Action items: Clear action items for construction, funding, and 9?
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SSVEC's rebuttal to the RFP for Feasibility Study is found under separate cover
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RECOMMENDATIONS

Today, we recommend that SSVEC Staff
*gif

4
g

1.Seriously consider all these Options
2.Work with our Committee and collaborate details necessary to better understand
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3.Provide an 8'"
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the renewable option(s) and how to foresee and overcome local issues.
RFP for a FEASIBILI'IY STUDY by a competent third party for the July

SSVEC BOD meeting for review and approval decision. include at least six
independent, qualified Arizona organizations to receive the RFP with a 14-day
turnaround, 5-day evaluation period for award NLT 20 August with completion NLT

820 October.3
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4.vigorously Dursue the USDA and AZ Energy Office Stimulus Drograms, including
funding for a Feasibility Study. We can help!
5.Understand the urgency to complete and resent the FEASIBILITY STUDY to the

'X

4
BOD Drior to starting any construction of the proposed 69 kV line.
6.Provide periodic Feasibility Study Status Reports to Boo.
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1

Page: 24



USPS - Express Mail Service Commitments - Search Results

bllfl Map

Copyright© 2009 USPS. All Rights Reserved.

Express Mail Service Commitments

Iu(8");gu_ssnvfca
UNI

Search Results

Saamh Criteria

What You Should Know

Service Cswmmitrnlent Information

Al_I .res.ults are based on .drop-offf time.
E-lQ.[§§§_M.3l@
E.4z@§5 m@.@Hole f<1.!3Q!;'4;..g

I

Customer Service

Next Day by 12:00 PM
Express Mail®

Next Day by 12:00 PM
Express Mail®

Next Day by 12 00 PM
Express MaiI® Hold for
Pickup

Next Day by 12:00 PM
Express MaiI® Hold for
Pickup

.44

Destination ZIP Code: 85004 (PHOENIX, Az)

Express Mail may be paid by stamps,
Postag_e Meter EQ..Post8a_g_e® or Express
Mail. QQ!QQ.L@;e..A..cQQim.;.

Express MaiI® service commitments are
based on drop off times

Service Commitment

Origin ZIP Code*": 85844 (WILLCOX, AZ)

.~,~,=/ *,»:».».

Forms

..»:..,'re

Express MaiI® Hold for Pickup is
available for this destination.

| Page 1

Gov'\ Services

No FEAR Act EEO Data

4:45 PM

12200 PM

12200 PM

I

POST OFFICE

.,.....-»-...--

Careers

lll, ~,;¢_1,..

J
883

POST OFFICE

FOIA

POST OFFICE

POST OFFICE
»~....._.»..*.*-~.--¢~ __.---»

Pfiva_cyPolicy

Calculate postage with Q_q_mgf5;ig.B3g
Qlgulator.

Print Express Mail labels online with
Qll<;|$;['l-§lI!82®-

Learn more about Express Mail.

§_xpress M;M§e_rvioe Commitmggg

Shipping Date: September 22, 2009

1:

¢New seams fafmu SearchBa'd¢§us >1

Terms of Use

f»~»-F6RT GRANT RD °1'r1" » 41--|4
FORT GRANT, AZ 85644

i 4
1

88. sr)'A . 1~3;3 ..~

200 S CURTIS AVE
WILLCOX,  AZ 85643

200 S CURTIS AVE
WILLCOX, AZ 85643

FORT GRANT RD
FORT GRANT, AZ 85644

Business Customer Gateway

Total (4 results)
augur ""-I" 'l"-]

"4.v=~\184

FAQs

¢mz<.¢. 4. .

!1I_Qm_e

Page 1 of 1

http://webapps.usps.com/expressmailcommitments/commitments_results_w.jsp'?search

IN

I

9/22/2009



.  n
,

( _

:

!
i



SSVEC

Constructive
Point Paper



f

\...

3

M

\_,\4vLf¢=~l

'"'l7¥k\s VW <\>&»mo~:=l Gif. 'H'-5 .
" .»=»n4e.a.u~~1~ow4 Q9w~wL M1¢@@**&'5

ii'3¥3Nf83T?a
RELsA8aLa s A L T E Q N A T W E S

Tn re.Sc>}v»e impnriant
Qiilectrical ¥9elia£.»ility issues

W h i l e  m e e t i n g  th e
P u b l i c  I n te r e s t  c f

ssvec  and  i ts  Gocmpera t i ve  Ra tepaye rs

.<THi:¥84l czoncertsed vzlxiiensf

A €3c>rr3i*ru<:i§ve $*<'>int aper

t 9

gt: 4 as2 =a¢ ,rI -as

"`=
4

?§?¥
we
\ 4 in; ?€":~:§ 4 my?

~\-¢<s-@= - §n<>

in

3' 5318> 13 Jim; Er 4

§T>N!9¢
»

289/m -s =-<_°~*2»~:c`

l l l 6 l 0

K
I 2

1

989 . . . . ! i ' 9



Cover
Table of Contents.._....._.._._...

_
Map 1. Existing 46 kV line in Green Serves Sonoita-Elgin and Patagonia...

scannin-¢-quucaanlbnna-1-049:-¢lq¢¢

Table of Contents

Page
1
2

3
3
3
4
4
5

J

E

J

Map 2. The SSVEC Distr ibution System and other  uti l i t ies in i ts  serv ice area... . .
Constra in ts  Cons idered.

Tab le  1 .  Peak  E lec tr ica l  Demands fo r  SSVEC Customers  and TEP
at F t  Huachuca

Assumptions for  Al ternat ives.
5
5

A L T E R N A T I V E S 6
6Alternatives for  Pr imary Power  for  Sonoita-Elg in-Patagoni4._

Alternative 1
Discussion

Use Yel low Route . 6
6

Al te rna t ive  2  -  Use Green Route .
Discuss ion..................................

6
7

Alternat ive 3
Discuss ion.

Use ex is t ing SWTC transmiss ion l ines as Source for  Sonoita 7
7

s

Alternat ive 4
Discussion .

Use TEP 46 kV (upgraded to QS kg) as SQur¢9;.fQr Sonoita___ 7
7

B A C K U P  A L T E R N A T I V E  P O W E R  S O U R C E S 7

S E C O N D  T R A N S M I S S I O N  B A C K U P  A L T E R N A T I V E S 8

Backup A l te rnat ive  A
Discuss ion.

Emergency  Backup f rom TEP's  46 kg .- . 8
8

Backup Al te rnat ive  B
Discuss ion.

Emergency Backup from the UNS Electr ic  Gr id .. . 8
8

C O N C L U S I O N S 8

RECOMMENDATIONS.. 8

- X38

Page 2 of 8



3QNQITA_ELGIN-PATAGQNIA
ALTERNATIVES

ISSUES

At present, there is one 23 kV distribution line serving SS\/EC customers in Sonoita, Elgin,
and Patagonia that is close to reaching its peak capacity. Another source of power is
necessary to improve customer reliability on this 360-mile radial circuit. Without a
substation in Sonoita, there are no distribution feeder lines to customer areas to provide
local feeder loops and improve reliability. Backup emergency power is not available.

Discussion:
The present power demands for these customers is about 7 mwhhis is met by a radial
SSVEC 23 kV distribution line, shown in Map 1 in GREEn, firm the SSVEC Mustang
Corner Substation near the SR-82/90 intersection. There is no backup or second source for
some 2,500 or so customers in Sonoita and another thousand in Patagonia areas.

t

~44

9

3

4 SS VEC 23 kV distribution line presently serves Sonoita, shown in GREEN, goes from the Mustang
Corner substation at SR 90 west via SR 82 then south on Elgin Road, continuing via SR 83 to Sonoita
titer to Patagonia vie SR-82. A new substation in Sonoita forlooal feeder lines is proposed. The ssvao
plan (Alternative 22 installs a 69 kV line along a new route shown in YELLQW and the existing GREEN
routeuser! orr for distribution. The Preferred Alternative 1 uses the existirzcf GREEN route.

Map 1. The Existing 23 kV line in Green Serves Sonoita, Elgin and Patagonia.

UT 6



background.
SSVEC, an electrical dist: ibution cooperative, provides electricity to service customers in
Cochise, Santa Cruz and Pima Counties shown in Map 2. As a member of the Southwest
Transmission Cooperative, ssvEc uses SVVTC lines to its transmission substations. Also
shown in this map are adjacent electrical utility companies service areas. including Tucson
Electric Power Company (TEP) in yellow, UNS Electric (UNSE) in pink, TRICO in green,
and Arizona Pubic Service (Aps) in taupe. Since SSVEC is a distribution cooperative, it
purchases power from other utilities for distribution to its customers, with SWTC for primary
transmission of cooperative power generated at the Apache Power Plant.
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Map 2. The SSVEC Distribution System and Other Utilities in its Service Area.
SSVEC operates all the light blue distribution lines shown and distribution substations (orange
squares). The SWTC transmission lines from Pantano (115 KV in purple) and Butterfield (230 KV in
green) substations bring in power so SSVEC can distribute to its customers. The SWTC Pantano-
I-luachuca transmission line crosses the existing 23 kV line from Mustang Corner substation (see
Ante/native 3). (in pink) and a 46 kV
f e¢,Au,:* line (in blue) This 46 ha TEP fine pa:,~,8b)use fr-nth (ii oJnoi£a (see lienieue 4/. Both EF
linesalso cross ire exist/ng 23 kV line ham Mustang Corner substation.

Fort Huachuca is served by TEP by a primary 115 kV line
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environmental impacts including negating decades of grassland research with severe visual
impacts in virgin grasslands and adds miles of new power line service roads. There is
widespread opposition to the YELLOW route that is preferred by SSVEC.

Alternative 3 - Use existing SWTC transmission lines as Source for Sonoita.
The SWTC 115 kV transmission line between Kartchner and Pantano SSVEC substations
crosses the existing SSVEC 23 kV line to Sonoita.

Near this location, a small substation with a 115 to 69 kV transformer connects to the new
69 kV line that continues along the existing 23 kV west route to a new Sonoita Substation,
and then continues along existing SSVEC 23 kV to Patagonia

Discussion. Map 2 shows where the existing svc Pantano 115 kV line crosses SR 82 a
few miles east of where the TEP 46 kV crosses. If a substation with- a' 115 to 69 kV
transformer was installed near this junction, then upgrading the SSVEC 23 kV line to 69 kV
to the Sonoita substation also reduces additional 69 kV lines by many miles.

Alternative 4 - Use TEP 46 kV (upgraded to 69 kg) lines as Source for Sonoita.
Upgrade the present TEP 46 kg' route to 69 kV from Greaterville to FtlHuachuca.'Nearto
where this TEP line crosses SR-82 or SR-83, add a short 69 kg, using either Option, to the
new Sonoita Substation and continue along existing SSVEC 23 kV to Patagonia _..

g
2

\\!

\

f

Option 4-82 - adds a new 69 kV line, from near where the TEP line crosses sR-
82, to the new Sonoita Substation

Option 4-83 - adds a new 69 kV line, from near where the TEP line crosses SR-
83, to the new Sonoita Substation

Discussion. The passing of the TEP 46 kV line near Sonoita appears to be a logical local
source of power 'to meet the customer demands. Ongoing TEP plans to upgrade to .138 kV
this line from TEP's South Substation in Sahuarita to Greatewille, could lead tO upgrading
this 46 kV to 69 kV or a higher voltage to meet the Ft. Huachuca backup peak demands, in
Table 1. At 69 kV or higher, this line Can adequately meet both. Ft Huachuca and the
SSVEC Sonoita-Elgin-patagonia demands. Two options exist for tapping off an upgraded
69 kV line, where it crosses 1-82 north of Sonoita or it crosses SR- 83 east of Sonoita in
Map 2. A new 69 kV line from either location could continue to the new SSVEC 69 kV
Sonoita substation. Either option would be the shortest "hew" 69 kV route to Sonoita and
the least expensive costs for the higher capacity necessary for this area if it is to be the
primary source for SSVEC customers. It is assumed that TEP will need to. solve the "two
county" rule. A backup Alternative from this TEP 46 kV can avoid this issue.

==¥BAcKup ALTERNATIVE POWER SOURCES

.)
!

There is go second source of power for Sonoita or Patagonia. VWthout a "loop", continuity
of service is not possible, however, Emergency Backup service, which means the switch is
open unless there is an "emergency" (i.e. an outage), then a second source of power can
easily be provided. This process is what TEP- and UNSE have accomplished with a TEP
Conoa 46 kV substation in Pima County to serve UNSE customers via the Amado (Kantor)
substation in Santa Cruz County. This satisfied IRS requirements for the "two county rule".
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SECOND TRANSMISSION BACKUP ALTERNATIVES

These two Backup Alternatives provide second power sources for the SSVEC system
supporting Sonoita, Elgin and Patagonia.

Backup Alternative A -Emerqency Backup from TEP's 46 kV:
Add a transformer in a small substation on the present TEP 46 kV route (with or without an
upgrade to 69 kg) between Greatezville and Ft Huachuca. This is near where the TEP line
crosses SR-82 or SR-83, and a new 69 kV line continues to the new Sonoita Substation.
This provides a second source for Sonoita and Patagonia. .

Backup Option A-82 - Adds a new 69 kV line, from near where the TEP line crosses
SR-82, to the new Sonoita Substation

Backup Option A-83 - Adds a new 69 kV line, from near where the TEP line
crosses SR-83, to the new Sonoita Substation

Discussion. This Alternative provides a second power source and will improve reliability.

Backup Alternative B - Emergency Backup from the UNS ElectriC Grid:
UNS Electric has distribution lines within 1 mile of SSVEC lines in the southern part of the
service area. Connections between these two systems can provide both higher reliable
systems as continuity of service and be maintained since a loop will exist.

Discussion. This Alternative provides a second power source and will improve reliability for
both SSVEC and UNSE customers.

CONCLUSION

' »
\

.

~`.*`

} l

The ongoing SSVEC "Yellow" approach needs higher level oversight or additional public
reviews of all viable Alternatives.

RECOMMENDATIONS

A full and open discussion is necessary to review and evaluate options for the Sonoita-
Elgin-Patagonia electrical situation. A higher capacity source, substation and preferably a
second source is needed for this area. The "GREEN" solution is preferred. The proposed
"YELLOW' solution, in many ways, is totally unacceptable but still needs to be included in
this process.

SSVEC needs to reopen discussions, conduct an environmental assessment ASAP so that
its present work on the Yellow route does not waste additional rate Daver's funds.

If SSVEC will not open up such a dialog with its cooperative ratepayers, then a formal
request should be made to the Arizona Corporation Commission to appoint a Hearing
Officer, preferably from the Siting Committee, to hear arguments leading to an
environmental assessment and a recommendation for the best Alternative to resolve the
issues herein.
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Area N um Ber of
customers

Present Peak Demand
in Megawatts (MW)

Serving Electricity
Company

Sonoita-Elgin 2,500 3-7 MW SSVEC
Patagonia 1,000 1-2 MW SSVEC
Fort Huachuca 1 Fort 10-20 MW TEP~

Constraints Considered.
There are some facts that bound this issue.

First. The electrical load demands that need to be satisfied are summarized in Table 1 for
the Sonoita-Elgin-Patagonia service area plus others that impact Solutions.

Table 1. Peak Electrical Demands for SSVEC Customers
and TEP at Ft. Huachuca.

Second. The Alternatives herein meet these and other residential and small business
demands. In general, the peak capacities for electrical conducting wires are about 7 MW for
a 23 kV line, 20 MW for a 46 kV line, over 60. MW for a 69 kV line, over 110 MW for a 115
kg, and over 120 MW for a 138 kV line. The SSVEC 23 kV line serving Sonoita~Elgin-
Patagonia is close to capacity. The TEP backup 46 kV line for Ft. Huachuca could be near
capacity but is rarely used, only if there is an outage on the TEP 138 kV line to the Fort.

Third. Due to IRS "two county" rules, TEP is constrained to serve only customers in Pima
and Cochise Counties. TEP, however, can provide power to customers in other counties
during an emergency and could provide backup emergency services to SSVEC customers
when SSVEC services are interrupted by an unexpected outage.

Fourth. Withouta distribution substation in this area, local feeder lines are not used, thus
total reliance on the existing SSVEC 23 kV severely constrains actions during any single
outage. A substation permits SSVEC to isolate a distribution outage to one feeder and
while continuing services to customers on other feeder. lines. Several locations for a
Sonoita distribution substation have been discussed and, in general, Mecommunity agrees
a new substation off SR 83 in "downtown" Sonoita is the best location.

Fifth. The proposed upgrades between Sonoita and Patagonia re-build the existing 23 KV
line without any routing changes along SR 82.

Assumptions for Alternatives.
.

The process of creating various Alternatives, involved looking at the above maps, and
seeing potential connections with existing systems as preferred tOavoid new expenses and
to avoid additional environmental impacts. Some assumptions are always necessary.

Assumptions must consider ratepayer expenses as a key cost-driver but, "least expensive'
solution may not meet customer expectations who feel a higher cost option is "worth" the
expense.

In general, reusing existing easement is preferred when compared to creating a new one.

The Alternatives herein have high merit and should be considered to best serve the public's
interest and concerns. Only the "YELLOW' Alternative 2 has been brought forth by SSVEC

Page 5 of 8
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for public review and consideration. It is assumed all Alternatives need consideration and
public feedback before implementation. The preliminary "preferred" Alternative is number 1,
the Green Line.

ALTERNATIVES

There are Alternatives and Options available not yet brought forth for public review and
consideration. In our opinion, all are feasible, have merit, and should be considered to best
serve the public's interest. The public prefers Alternative 1 as the best solution.

Alternatives. fer Primary Power for Snneita-Elqin-Pataqonia Gptio ng.
All these Alternatives propose radial lines. Alternative 1 is the easiest to implement and is
preferred. Alternative 2 appears the most expensive, with ratepayer's costs decreasing for
the other Alternatives. Alternative 3 gives greater future options for SSVEC, and Alternative
4 is simple and least expensive but requires an agreement between two companies to
implement (more administrative issues than the others).

Alternative 1- Use the GREEN Route. (preferred)
The existing GREEN route uses the location of the present 23 kV lines from the SSVEC 69
KV substation (near SR-82/SR-90 intersection), upgrades the 23 kV to 69 kV to the west, to
the new Sonoita Substation, and continues along existing 23 kV route to Patagonia. Most of
this route was installed prior to today's right of way requirements and is "grand-fathered"
with upgrade rights that should facilitate the Alternative where permits do not exist. The
Bureau of Land Management is expected to rule the upgrade as a NEPA Category
Exception or require SSVEC to obtain a Land Use Permit.

Discussion. This is simply, a way to use the existing 23 kV line route as the basis for the
upgrade to a new substation in Sonoita. It avoids the Alternative 2 (Yellow) issues including
new power line service roads, new easements and rights of way through established
subdivisions, and severe new environmental impacts. This is the preferred Alternative.

Alternative 2 - Use the YELLOW Route.
The YELLOW route goes from the SSVEC Huachuca City substation on 69 kV lines, via
southern boundary of the Bacocomari Land Grant, up SR-83 to proposed SSVEC routes
IA or 3 to a. new Sonoita Substation, and continues along existing SSVEC 23 kV route to
Patagonia. There are two options:

Option PA - Use SSVEC Route IA (near Sonoita along SR-83)
0Dtion CB - Use SSVEC Route 3 (near Sonoita along North Boundary of

Babocomari Land Grant and through Sonoita Hills Subdivision)

Discussion, This is the present SSVEC preferred Alternative that has resulted in local
debatesled by SSVEC for the community to chose between Route TA and Route 3 in the
Sonoita residential areas. Both these Options involve new lines and have caused
unfortunate NlMBYisms throughout the community impacted by these lines.

The much larger issue, not discussed by SSVEC during these debates, is shown in
YELLOW in Map 1. This involves cutting along the boundaries and through the Babocomari
Land Grant that precedes both Options PA and CB. The YELLOW route has significant
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Contents

1. Conservation Corridors between the San Pedro; and..Las':CieneGas orCAs (Jeff V\/illiams 11/08
Phoenix Zoo, Cienega Watershed Partnership) -

This is the corridor coming up from Mexico and correlates'with the migration routes into ideal
jaguar habitat. The Las Cienegas is the water source forTucson.

2. Jaguar Habitat (Wildlands Project workshop 2007)

Note the brick red (ideal habitat) and light blue (jaguar records) colors to the west of the pink
arrow going into the Huachuca Mountains from reserves and habitat in Mexico.

3. SSVEC 69 kV Sub-Transmission Lines

Green line indicates current 23 kV line from the substation at Mustang Corner to Sonoita. Yellow
line indicates the new planned 69 kV line from Huachuca City through the Babacoari Ranch to
Sonoita (~20 miles)..

4. SSVEC 69 kV Sub-Transmission with Distribution Line Poles

This is an example of what the poles will look like, 55' tall, 400-600' apart. It will take
approximately 176-264 poles to cross 20 miles of the Babacomari.

5. SSVEC 69 kV Corner Pole

This is an example of a corner pole. Note in comparison the size of the old wood pole.

6. South Boundary of the Babacomari Looking East

The 55' power poles/lines will run down the left side of the fence (within a 75' easement), right
over the home there.

7. South Boundary of the Babacomari Looking West

The 55' power poles/lines will run down the right side of the fence (within a 75' easement)

8. Boundary between the Audubon Research Ranch and the Babaoomari Ranch

This shows the destruction created just to site and prepare for the installation of the power pole.
This does not show the additional damage that will result from 4-6 large cranes/trucks needed to

install the 55' pole and string the power lines.
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ISulfur Springs \ alley Electric Cooperative, Inc.
RIA Touchstone Energy Cooperative * b

Save the Scenic Sonoita/Elgin Grasslands Group (3SEG)
CONSTRUCTIVE POINT PAPER -..SSVEC RESPONSE

ALTERNATIVES PRESENTED

ALTERNATIVE 1:

I

>I< ALTERNATIVE 2:

(3SEG: "easiest to implement and is preferred")

o Upgrade existing mph distribution line to 69kV sub-transmission with underbuild
Work must be perfonned energized - construction cost increases 150%
Existing lines under `grandfathered' rights - no 'upglade' rights, new easement acquisition costs for
approximately 23 miles / nearly 100 parcels
Additional environmental impact/burden to the Las Cienegas National Conservation Area a
FEDERALLY protected area. New environmental and pennitting costs.
Cost factors construction cost difference alone for Alternative l route vs SSVEC Chosen route
(Alternative 2) is over $2.6 MILLION DOES NOT INCLUDE right of way acquisition costs for
23 miles.
Somewhat reduces reliability as both power sources are on same pole line if ii goes down, no way
to back-up service area,

c With 69kV on a separate route, retain ability to back-up from Huachuca Sub.

(3SEG: "most expensive" and "significant environmental impacts with severe visual
impacts in virgin grasslands")

O

•

69kV sub~transmission only along SSVEC existing easement on Babocomari Land Grant
20-mile easement purchased in 1982
Least construction cost

Work pertbmied De-energized
69kV only : no under-build

No protected environmental areas AI.L PRIVATE PROPERTY
SSVEC voluntarily contracted environmental survey
threatened/endangered species or habitat
Easement cleared in 1991 for Tiber~optic cable installation __ maintenance traffic continues
Shared boundary with Audubon Society Appleton-Whittell Research Ranch of only l~mile (of
20-mile easement)
Babacomari Ranch is a working cattle ranch: grasslands are silly grazed and managed,

• N( ) IMPACT to

* ALTERNATIVE 3:

O

(3SEG: "greater future options for SSVEC")

Use existing Southwest Transmission Cooperative (SWTCO) transmission lines as Source for Sonoita
Requires significant investment by SWTC()

New I l5kv to 69kV substation
Property purchase tor joint substation site

Reduces 69kV line by only 7.51niIes (not enough to offset cost of l 15/69 sub)
Same construction / easement cost and reliability constraints as Alternative I.

•

•

>a= ALTERNATIVE 4: (3SEG: "simple and least expensive but requires an agreement between two
Compani€s7al

O Use Tucson Electric Power (TBP)46kV (upgraded to 69kV) lines as source for Sonoita
Requires significant investment by TEPI

1

g

• Upgrade existing 46kV line to 69kV from Greatewille to Hwy 83 intersection (apps 12 milesl

I New 69kV substation
• Property purchase for joint substation site

Significant additional burden 011 the Las Cienegas National Conservation Area
Impact to designated Scenic Highway area

Q



TEP is legally restricted from providing service to Santa Cruz County

=:=

O

BACKUP ALTERNATIVES: (3SEG: "there is QQ second source of power for Sonoita or Patagonia.
Without a 'loop', continuity of service is not possible")

The Sonoita area has received service from a single source of power since SSVEC began service in the
l960's. In meal areas it is common to have a radial transmission line to service a small substation /
community,

Emergency backup from Tucson Electric Power (TEP)46kV
' Requires significant investment by TEP

Upgrade existing 46kV line to 69kV
New 69kV substation
Property purchase for joint substation site

•

•

C

O

•

•

Emergency backup from UniSource Energy Services (1l5kV)
Requires significant investment by UNS

New I l 5kv to 69kV substation
Add l l5kv or 69kV transmission line to substation site

ff I l5kv - siring requirements
Property purchase for joint substation site
o

CONTENTS :

o

(3SEG: Exhibits attached to Constructive Point Paper)

Conservation Corridors between the San Pedro NCA and Las Cienegas NCA
Babacomari only PROPOSED for Conservation

o Jaguar Habitat Map
The Wildlands Project is related to cross~border pathways between Arizona and Mexico for multiple
species of wildlife, including Jaguars. The United States / Mexico 'Border Wall' Project is a major
concern in regards to impact of condors. There is no evidence that an overhead power line will
impact jaguar migration condors or habitat.

gs

O Map: Green Line (Alterative 1) vs Yellow Line (Alterative 2)
This map does not provide the location of the Las Cienegas National Conservation Area, the
Appleton-Whittell Research Ranch, or the ~20-mile 69kV Sub~transmission easement across private
land which SSVEC purchased in 1982,

O Transmission Pole Photos
The photos presented are NOT representative of the type of pole configuration used on 95% of the
Sonoita Reliability Project

O

O

Boundary Photos of the Babacomari
The Constructive Point Paper incorrectly states the easement is '75' in width ._ actual width is 50`.
The photos "South Boundaljv Babaconmri Looking East" and "South Boundary Babacomari
Looking West" demonstrates development within, and adjacent to, the Land Grant grasslands area.
Effects ofgiazing are visible in the Westward photo.
The photo "Boundary Benveen Research Ranch and Babacomari, Note Destruction" illustrates a
minimal amount of ground disturbance with significant grasses remaining intact. SSVEC has stated
that all disturbances will be reseeded with native grasses at the conclusion of the project.
SSVEC acquired GPS aerial photography for the project corridor 011 the Babacomari Ranch in
January 2008. The aerial photography distinctly shows existing roads adjacent to the Appleton-
Whittell Research Ranch, as well as along a significant percentage of the southern boundary of the
entire Land Grant. These roads/cleared areas were in existence long bette any clearing was

performed.

I



SSVEC

Transformer

Capacity



4

69 KV ANALYSES
U 477 has a thermal limit of 80MW but....
U 477 ACSR for 22 miles is good for 20MW @ 95% PF
E] Upgrade Kartchner to Sonoita Tap increases capacity to 29MW @ 95% PF
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Huachuca West
Transformer Nameplate
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AZMET Hourly Weather Data TUCSON Feb 6 2008

HR

2
3
4
5
6

AT
31 . 8
31 . 8
30 . 9
29. 5
28 . 4
27 . 7
27 . 3
28 . 4
34 . 5
39 . 9
45 . 5
49 . 3
51 . 3
53 . 4
55 . 2
57.4
56. 7
54 . 5
50. 7
43 . 5
40 . 1
37 . 6

36 . 1
34 . 2

7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

TD
31 . l

30 . 9
30 . 2
29 . 1
28 . 4
27 . 7
27 . 3
28 . 0
30 . 2

31 , 1
31 . 3
29. 7
28 .2
27 . 3
24 . 8
22 . 6
25 . 0
28 _ 6
30 . 4
33. 8
34 . 9
34 . 3
33 . 8
33 . 1

R H
97 . 1
96 . 0
97 . 3
98 . 7
99 . 7
99 . 8
99 o 8
98 . 3
84 . 0
70 . 7
57 . 3
46. 6
40 . 7
36. 3
30 . 7
25 . 7
29. 2
37 . 0
45 . 6
68 . 5
81 . 4
88 . 4
91 . 8
95 . 4

VPD
0 . 0
0. 0
0 . 0
0. 0
0. 0
0. 0
0 . 0

0. 0
0. 1
0 . 3
0. 4
0. 6
0. 8
0. 9
1 , 0
l . 2

1 .1
0. 9
0 , 7
0. 3
0. 2
0 . 1
0 . 1

0. 0

SR
0 . 0

0 . 0

0 . 0

0 . 0
0 . 0
0 . 0

0 . 0
2 . 4

19 . 8
36. 3
49 . 7
59. 3
62 . 8

60 . 4
52 . 6
40 . 1
23 . 6
6. 4
0 . 0
0. 0
0 . 0
0 . 0
0 . 0
0 . 0

PPT
0 . 00
0 . 00
0 . OO
0 . 00
0 , 00
0 . 00
0 . 00

0 .00
0 . 00
0 . OO
0. 00
0 . 00
0. 00
0 1 00
0 . 00
0 . 00

0 .00
0 . 00
0 . 00
0 . 00
0 . 00
0 . 00

0 .00
0 . 00

STD
41 . 5
40 . 6
39 . 7
39. 0
38 . 5
37 . 9
37 . 4
37 . 2
37 , 0
39. 0
42 . 8

46. 6
50 . 0

52 . 7
54 , 3
55 . 2
54 . 7
52 , 7
50 , 7
48 . 7
46. 9
45 . 5
44 . 4
43 . 3

ST20
48.7
48.7
48.6
48.6
48.4
48.4
48.2
48.2
48.0
47.8
47.7
47.5
47.3
47.3
47.3
47.3
47.3
47.5
47.7
47.8
48.0
48.2
48.2
48.4

WS
1 . 1
1 . 3
0 . 9
0. 9
0 . 9
0. 9
1 . 1

1 . 6

2 . 2
2 . 7

2 . 2

2 , 5
4 . 7
4 . 3
3 . 6
2 . 5
6. 5
7 . 6
3 . 4
1 . 1
0 . 9
1 . 3
O. 9
1 . 3

wax
2. 7
2 . 7
2 . 0
2 . 0

2 . 0

2. 0
2 . 5

2 . 7
4 . 5
4 . 3
6. 0
6. 7

11 . 0
9. 4
8 . 9

7 . 2

10 . 3
13 . 2

7 . 6

2 . 0

2 . 5
2 . 7
2 . 2
3. 8

WVM
1 . l
1 . 3
0. 9
0 . 9
0 . 7
0. 9
1 . l
1 u 6
2 . 2
2 . 5
1 . 3
1 . 3

4 . 0

3 . 4
2 . 7
l . 8
6. 0
7 . 4

3. 1
0 . 9
0. 7
1 . 1
0. 7
1 .3

WVD
96
97
63
53
80
98
9 7
93
90
53
67
79

299
270
309
296
287
293
297
101
101
58

125
75

AZMET Daily Weather Data TUCSON Feb 6 2008

MAX.
58 . 6

100. 0

MIN.
26 . 2
18 . 7

TOTAL
TEMPERATURE
RELATIVE HUMIDITY
DEWPOINT
ACTUAL VAPOR PRESS.
VAPOR PRESS. DEF.
SOIL TEMP. 4 in
SOIL TEMP. 20 in
WIND SPEED
WIND VECTOR MAG.
WIND VECTOR DIR.
SOLAR RADIATION
PRECIPITATION

55 . 2

48 . 7

13. 2

37 . 0

47 . 1

MEAN
40 . 6
71 . 5
29. 7
0 . 6
0. 4

44 . 8
48 . 0
2 . 5
0 . 7
334

413 . 5
0. 00

UNITS
DegF

Deg?
Kpas
KPas
DegF
DegF
MPH
MPH
Degrees
Langleys
IncHes

AZMET REF. EVAPOTRANSPIRATION
STD. REF. EVAPOTRANSPIRATION

0 . 10

0 . 07
Inches
Inches

HEAT UNITS

SINE CURVE

86/55F`
DAY CUM
0.5 87

86/501?
DAY CUM
2.0 169

86/45?
DAY CUM
4.0 277

AT
TD
RH
VPD
SR
PPT
DAY
CUM

DEFINITIONS AND UNITS
Air Temp (DegF) STD
Dewpoint (DegF) ST20
Rel Humidity (%) WS
Vapor Pressure Defieit(KPas) WSX
Solar Rad (Lang leys) WVM (MPH)
Precipitation (Inches) weD (Degrees)
Heat Units for Day ## or
Heat Units Accumulated Since Jan 1,

: Soil Temp min (DeqF)
z Soil Temp 20in (DegF)
. Mean Wind Speed (MPH)
: Max Wind Speed (MPH)
: Wind Vector Magnitude
: Wind Vector Direction
999 : Missing Data
2008



AZMET Hourly Weather Data KANSAS SETTLEMENT Feb 6 2008

HR
1
2
3
4
5
6
7
8
9

AT
21 . 7
19 . 9
18 . 5
19 . 0
17 , 1
17 v l
16 . 0
17. 4
26. 1
31 . 1
36 , 9
41 . 7
45 . 0
47 . 8
50 . 5
52 . 9

53 . 6

50 n 5
44 . 8

40 . 1

38 . 5

37 . 6

34 . 0
32 . 7

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

TD
18 . 3
17 . 4

15 . 6

16 . 7
14 . 7
14 . 7
13 . 8
15. 1
20 . 5
24 . 1
25 . 0
21 . 9
16 . 9
15. 1
19. 4
19 . 4
15 . 8
17 . 1
18 . 0

18 . 5
19 . 9
20 . 5
20 . 3
20. 1

RH
85 . 8
89. 2
88 . 6
89. 9
90 . 1
90. 2
90 4 4
89. 6
78 . 6
74. 9
62 . 2
45 . 2
31 . 9
26. 5
28. 7
26 . 4
22 . 1
26. 3
33 . 8
41 . 5
46. 8
49 . 5
56. 7
59. 3

VPD
0 . 1
0 . 0
0 . O
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . l
0 . 2
0 . 3
0 . 5
0 . 7
0. 8
0 . 9
1 . 0
l . 1
0 . 9
0 . 7
0 . 5
0 . 4
0 . 4
0 . 3
0 . 3

SR
0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

0 . 0

4 . S
21 . 7
37 . 3
50 . 4
59. 0
62 . 1
59 . 5

50 . 9
38 . 0
22 . 7
6 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

PPT
0 . 00
0 .00
0 .OO
0 . 00
0 . 00
0 . 00
0 . 00

0 .00
0 . 00
0 . 00
0 . 00

0 .00
0 . 00
0. 00
0 .00
0 . 00
0 . 00

0 .00
0 . 00
0 . 00
0 . 00
0 . OO

0 .00
0 . 00

STD
36. 5
35 . 4
34 . 3
33 . 6

32 . 9

32 . 4
31 . 6
31 . 3
30 . 9

31 . 3
32 . 9
38 . 1
43 . 2
47 . 5
50 . 7
52 . 9
53 . 2
52 . 3
50. 2
48 . 0

45 . 9

44 . 1
42 . 4
41 . 0

ST20
48.7
48.7
48.7
48.7
48.6
48.6
48.6
48.6
48.4
48.4
48.4
48.2
48.2
48.0
48.0
47.8
47.8
47.7
47.7
47.7
47.7
47.7
47.7
47.7

WS
3. 6
2 . 5
l . 6
2 . 7
3 . 6
1 . 6
l. 3
1 . 8
0. 9
2 . 5
2 . 0
2 . 9
3 .1
5 . 1
5 . 6
5. 1
6. 9
8 . 3
7 . 6
3 . 4
1 . 6
2 . 0
2 . 7
3. 1

WSX
6. 0
5 . 6
5 . 8
5 . 6
6. 7
3 . 8
4 . 0
3 . 6
2 . 7
6. 5
5 . 4
8 . 1
8 . 5

10. 7
12 . 1
11. 6
12.1
11. 6
10 . 1
7 . 2
4 . 9
5 . 4
4 . 9
6 . 0

WVM
3 . 4
2 . 2
l . 3
2 5
3 . 6
1 . l
0 . 7
l . 6
0. 7
2 . 2
1 . 6
2 . 0
2 . 2
4 . 5
4 . 5
4 . 7
6. 7
8 . 1
7 . 6
2 . 0
0. 2
1 . 6
0 . 4
0 . 4

WVD
118
120
164
113
136
48

140
46

350
331
327
315
301
321
290
254
285
296
294
265
24
3

227
148

AZMET Daily Weather Data KANSAS SETTLEMENT Feb 6 2008

MAX.
55 . 0
93. 8

MIN.
12 . 6

20 . 9

TOTAL
TEMPERATURE
RELATIVE HUMIDITY
DEWPOINT
ACTUAL VAPOR PRESS.
VAPOR PRESS. DEF.
SOIL TEMP. 4 in
SOIL TEMP. 20 in
WIND SPEED
WIND VECTOR MAG.
WIND VECTOR DIR.
SOLAR RADIATION
PRECIPITATION

53 . 4

48 . 7

12 . 1

30 . 9
47 . 7

MEAN
33 . 8
59 . 3

18 . 3
0 . 3
0 , 4

40 . 5
48 . 2
3 . 4
1 . 3
296

412 . 3
0 . 00

UNITS
DegF

DegF
KPas
KPas
DegF
DegF
MPH
MPH
Degrees
Lang leys
Inches

AZMET REF. EVAPOTRANSPIRATION
STD. REF. EVAPQTRANSPIRATION

O .10
0 , 08

Inches
Inches

HEAT UNITS

SINE CURVE

86/55F
DAY CUM
0.0 28

86/50F
DAY CUM
0.7 76

86/45E`
DAY CUM
2.2 147

AT
TD
RH
VPD
SR
PPT
DAY
CUM

DEFINITIONS AND UNITS
Air Temp (DeqF) STD
Viewpoint (DegF) ST20
Rel Humidity (%) WS
Vapor Pressure Deficit(KPas) WSX
Solar Rad (Langleys) WVM
Precipitation (Inches) WVD
Heat Units for Day ## or
Heat Units Accumulated Since Jan l

: Soil Temp min (DeqF)
: Soil Temp 20in (DegF)
: Mean Wind Speed (MPH)
: Max Wind Speed (MPH)
: Wind Vector Magnitude
: Wind Vector Direction
999 ' Missing Data
2008

(MPH)
(Degrees)

r



1)

Data Fomiats

2) Daily data files contain only the daily data summaries .
The summary format differs slightly from that presented in the
hourly data files. (See below) .

1) Hourly summaries contain hourly means and totals for all weather
parameters monitored or calculated by AZMET .
The Raw Hourly Data file will contain hourly data only.
These files can be loaded into programs and data bases .

HOURLY DATA FILES

In 1999 we changed the depths of our soil temperature sensors
1999 Soil Temperature Depths .

All data summaries (both hourly and daily) terminate with a
carriage return line feed character sequence. The rest of
this document identifies the sequence and units for individual
data points within a given data summary. Data points are
identified and described in the order in which they appear in
the file (left to right) . NOTE ! Data declared bad by AZMET
Editing routines will appear as the integer 9999 or 999.

AZMET provides edited data in comma delimited ASCII format for
use in application and database programs .
There are two types of comma delimited data files :
1) Hourly and 2) Dai ly.
In all raw data files, the units of measurement; are Metric.

AZMET Raw Data FQm1ats
Hourly and Daily Data Formats

Page 1 01

DATA POINT
NUMBERS -.~>

DATA >

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
I I I I I I I I f I I I I I I I I

92,244,1,20.9,42.2,1.4,o,0,25.5,27.6,1.6,1.3,147,33,2.6,.05,.34
92,254,2,19.5,49.8,1.1,o,o,24.8,27,1,.8,192,37,1.5,.03,,28
92,255,3,19.1,51,1.1,0,0,24.2,26.5,1,.8,236,41,2.3,.03,.26
92,254,4,18.1,55.1,.9,0,0,23.7,26,1.31.8/289,48/2.5,.02,.22

Hourly Summaries

Data Point # Explanation

1 Year of data. A two-digit number
representing the last two digits
of the year (e.g. 87 means 1987)

2 Day of year. This varies from 1 to
366 depending on the day of the year
and whether the year is Leap Year.

3 Hour of day. Varies from 1 to 24
and represents the time of day the

http://ag.arizo11a.a1u/AZIVIET/data.htmI 8/9/24



Data Formats
Page 2 off

subsequent data were obtained. For
data representing means and totals,
the time represents the end of the
averaging or totalizing period (e.g.
means and totals obtained at hour 12
represent means and totals over the
60-minute period ending at 12:00).

4 Mean air temperature in degrees Celsius

5 Mean relative humidity in percent.

6 Mean vapor pressure deficit in kilo-
pascals .

7 Total solar radiation in mega joules per
square meter.

8 Total precipitation in millimeters

9 Current soil temperature at cm
depth in degrees Celsius. Soil surface
is bare. Moved to 10cm in 1999.

10 Current soil temperature at 10cm
depth in degrees Celsius. Soil surface
is bare. Moved to 50cm in 1999.

11 Mean wind speed in meters per second.

12 Wind vector magnitude in meters per
second .

13 Wind vector clireetion in degrees

14 Standard deviation of
direction in degrees .

the wind

15 Maximum wind speed for hour in meters
per second.

16 Reference crop evapotranspiration in
millimeters .

17 Heat unit (degree day) total for hour.
Heat unit limits are 30 and 12.8 C.

2) DAILY DATA FILES

DATA POINT
NUMBERS -->

DATA ~~>

DATA POINT NUMBERS -~>

1 2 3 4 5 6 7 8 9 10 11 12 13 14
I I I | I I I I I I I I I I

92,254,6/40.2,15.1,27.6,69.9,7.9,33.5,3.1,23.45,0,38,22.4,
29_3,34.1,24.7/29_1,1.3,.5/14,66,4.2/6,6,12

I I I I I I I I I I I

15 16 17 18 19 20 21 22 23 24 25

http;//ag.arizona.edu/AZMET/data. html 8/9/200g



Data Formats
Page 3 of

* NOTE : Daily data is actually all on one line per day, '
it has been put on two lines here to label each data point by number.

i
:
r Data Point # Explanation

1 Year of data. A two-digit number
representing the last two digits of
the year (e.g. 87 = 1987) .

2 Day of year. This varies from 1 to
366 depending on day of year and
whether year is a Leap Year.

3 Station number. Each station has an
assigned number to aid data retrieval
and database management. Listed below
are the locations and their correspond-
ing station numbers :

Station
Number

1
2
3
4
5
6

Location Location

7
8
9

10
11
12
13

Tucson
Yuma Valley
Yuma Mesa
Sanford
Coolidge
Maricopa
Agui la
Parker
Bonita
Waddell,  C itrus Farm
L i t c h f i e l d
Phoenix Greenwa
Maraca

St a t io n
Number

14
15
16
17
18
19
20
21
22
23
24
25
26

Yuma North Gila
Phoenix Encanto
Eloy
Dateland
Scottsdale
Paloma
Mohave
Laveen
Queen Creek
Harquahala
Roll
Ciudad Obregon
Buckeye

4 Maximum air temperature in degrees
Celsius .

5 Minimum air temperature in degrees
Celsius .

6 Mean air temperature in degrees
Celsius.

7 Maximum relative humidity in percent.

8 Minimum relative humidity in percent.

9 Mean relative humidity in percent.

10 Mean vapor pressure deficit in kilo-
pascals .

11 Tota l so lar rad iat ion in mega joules per
square meter .

12 Tot;al precipitation in millimeters

13 Maximum soil temperature at Scm depth
in degrees Celsius. Bare soil surface

http2//ag.Arizona. eau/AZMET/data. html 8/9/2(



Data Formats
Page 4 of4

Moved to 10cm in 1999. I

14 Minimum soil temperature at cm depth
in degrees Celsius . Bare soil surface.
Moved to 10cm in 1999.

I

15 Mean soil temperature at 5 cm depth in
degrees Celsius. Bare soil surface.
Moved to 10cm in 1999.

16 Maximum soil temperature at 10cm depth
in degrees Celsius, Bare soil surface.
Moved to 50cm in 1999.

17 Minimum soil temperature at lOom depth
in degrees Celsius . Bare soil surface.
Moved to 50cm in 1999.

18 Mean soil temperature at 10cm depth in
degrees Celsius. Bare soil surface.
Moved to 50cm in 1999.

19 Mean wind speed in meters per second.

20 Wind vector magnitude in meters per
second.

21 Wind vector direction in degrees .

22 Wind direction standard deviation in
degrees.

.
L
3
I

23 Maximum wind speed in meters per second.

24 Total reference evapotranspiration in
millimeters .

25 Daily heat unit (degree day) total .
Heat unit limits are 30 and 12.8 C.

http://ag. Arizona. eau/AZMET/datahtml
8/9/200



AZMET Raw Data 1 2003 Format

Raw Data Formats
381

2003 B Present

Page 1. 0

AZMET offers two types of comma delimited (ASCII format) data files: Hourly and Daily.
These raw data files can be loaded into spreadsheets
and databases such as Excel and Access, etc.
The raw files can also be read by advanced programming languages.
In all raw data files, the units of measurement are Metric.

In an effort to improve our service, we have made major changes
to the format of our raw data files from 2003 to present.
Both the Raw Hourly and Raw Daily files are altered.

All data for 2003 has been reprocessed and put into these new formats.
(Raw data files from 2002 and earlier, are still in the old original format.
Although, we are considering reworking past years into the new format.)

The Raw Hourly data has two new values added to the end of each line of data:
` 8;tual Vapor Pressure (hourly average) at data point position 17
.Viewpoint (hourly average) at data point position 18
The hourly integrated heat unit value which was at data point position 17
will be removed due to lack of use. The more widely accepted sine curve heat unit
value can still be found in the raw daily data.
Each hourly line will have a total of 18 values.

The Raw Daily data has three new values added to the end of each line of data:
Reference Evapotranspiration (ETo) by Penman-Monteith equation, at data point
position 26
Actual Vapor Pressure (daily mean at data point position 27
Dewpoint (daily mean) at data point position 28
Also note that the positions of the original AZMET ETo and heat unit values
have been transposed from the order of previous years.
Each daily line will have a total of 28 values.

In 1999 we changed the depths of our soil temperature sensors : 1999 SQH Temperature
"Jepfhs I

http://ag.arizona.edu/AZMET/raw2003.htm
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AZIVIET Raw Data 2 2003 Format

HOURLY FILES (2003 Present)

{ Page 2 off

POINT
-->1234 5 6789 10 11 12 13 1415 16 17 18

I t I I 4 I I i I I I I I I | | I I
DATA --> 2003,254,1,20.9,42.2,1.4,0,0,25.5,27.6,1.6,1.3,147,33,2.6,..05,.34, .3

DATA
NUMBERS

Data
Point Description

A1
2
3
4
5
6
7
8
9

I

10
11
12
13
14
15
16

B
C
D
E
F
G
H

J

K

L

(
(

211

411 §"°f t
O r t o 1399 )

99 )M
N
O
P Original AZMET

17
18

Q
R

Year
Day of Year (DOY)
Hour of Day
Air Temperature
Rel. Humidity
Vapor Pressure Deficit
Solar Radiation
Precipitation
4" Soil Temperature

20" Soil Temperature
Wind Speed (Ave)
Wind Vector Magnitude
Wind Vector Direction
Wind Direction Standard Deviation
Max Wind Speed
Reference Evapotranspiration (ETQ)

Actual Vapor Pressure 'New'
Dewpoint, Hourly Average 'New'

2003 to Present
2003 to Present

DAILY FILES (2003 Present)

DATA POINT
NUMBERS - >

DATA

DATA POINT NUMBERS

1 2 3 4 5 6 7 8 9 10 11 12 13 14
I I I I 4 I I I I I I I I I

2003,254,6,40.2,15.1I27.6I69.9,7.9,33.5,3.1,23.45,0138,22.4,
29 . 3 , 34 . 1 , 24 . 7 , 29 . 1 , 1 . 3 , . 5 , 14 , 66 , 4 . 2 , 12 , 6 . 2 , 6 , . 4 , . 2

I I I I I I I I I I I I I I
-> 15 16 17 18 19 20 21 22 23 24 25 26 27 28

* NOTE : D a i l y  d a t a  i s  a c t u a l l y  a l l  o n  o n e  l i n e  p e r  d a y ,
i t  h a s  b e e n  p u t  o n  t w o  l i n e s  h e r e  t o  l a b e l  e a c h  d a t a  p o i n t  b y  n u m b e r .

Data
Point D e s c r i p t i o n

1
2
3
4
5
6
7
8
9

A
B
C
D
E
F
G
H

RH Mean

Year
Day of Year  (DOY)
Sta t ion  Number
Air Temp .- Max
Air  Temp -  Min
Air Temp -- Mean
RH - Max
RH - Min

http://agarizona.edu/AZMET/raw2003.htm 8/9/200(



AZMET Raw Data : 2003 Format

J
K
L
M
N
O

X
i

.i

g

1
2
3
4
5
6
7
8
9

1 O Farm

26
27
CB

10
1 1
12
13
14
15
16
17
18
19
20
2 1
22
23
24
25

z
AA
AB

Tucson
Yuma Valley
Yuma Mesa
Sanford
Coolidge
Maricopa
Aquila
Parker
Bonita
Citrus

P
Q
R
S
T
U
V
w
X
Y

VPD Mean
Solar Rad. - Total
Precipitation - Total
4" Soil Temp - Max ( = 2" prior to 1999 )
4" Soil Temp - Min ( = 2" prior to 1999 )
4" Soil Temp - Mean ( = 2" prior to 1999 )

20" Soil Temp - Max ( = 4" prior to 1999 )
20" Soil Temp - Min ( = 4" prior to 1999 )
20" Soil Temp _ Mean ( = 4" prior to 1999 )
Wind Speed - Mean
Wind Vector Magnitude for Day
Wind Vector Direction for Day
Wind Direction Standard Deviation for Day
Max Wind Speed
Heat Units (30/12.8 C) (86/55 F) positions
Reference Evapotranspiration (ETO) = Original AZM~ ~T switched 2003

Reference Evapotranspiration (ETo) = Penman~MOnteith 'New' 2003-Present
Actual Vapor Pressure - Daily Mean 'New' 2003-Present
Dewpoint, Daily Mean 'New' 2003-Present

11
12
13
14
15
16
17
18
19
20

Litchfield
Pix. Greenway
Maraca
Yuma N. Gila
Pix. Encanto
Eloy
Dateland
Scottsdale
Paloma
Mohave

STATION NUMBERS

21
22
23
24
25
26
27
28
29
30

Laveen
Queen Creek
Harquahala
Rol l
Ciudad Obregon
Rol l
Desert Ridge
Mohave #2
Mesa
Flagstaff

I
I

31
32
33
34

Prescott
Payson
Bowie
Kansas Settlers

Page 3 of

4

AZMET Units of Measurement
Conversion Factors

AZMET weather stations record and store delta in metric units.
The data contained in our Raw Hourly and Daily files is in metric units.
The word 'English' here does not refer to the language.
'English' units are those units of measurements which were standardized

and used throughout Great Britain.

http;//ag.arizona. edu/AZMET/raw2003 .him 8/9/2(



AZMET Raw Data I 2003 Format Page 4 off

METRIC
UNITS

CONVERSION
->

ENGLISH
UNITS

* 1.8 + 32
-none-

Deg:E`
%

DegC
%
Keas
MJ/ sq M
M M
DegC
m/ s
m/ s
Deg
Deg
M M

*

*

*

*

*

-none~
23.89
.03937
1. 8 +
2_237
2.237

32

Air Temperature.
Relative Humidity.
Vapor Pressure Deficit.
Solar Radiation.
Precipitation.
Soil Temperature.
Wind Speed.
Wind Vector Magnitude.
Wind Vector Direction.
Wind Direction Standard Deviation.
Reference Evapotrahspiration......
Heat Units.

-none-
-none-

* . 03937
* 1 . 8

Keas
Langleys
Inches
DegF
MPH
MPH
Deg
Deg
Inches
(F)(C)

The ' * ' symbol means "multiply by"

METRIC ABBR . UNITS

Air Temperature.
Relative Humidity.
Vapor Pressure Deficit.
Solar Radiation.......
Precipitation.
Soil Temperature.
Wind Speed.
Wind Vector Magnitude.
Wind Vector Direction.
Wind Direction Standard Deviation.
Reference Evapotranspiration.
Heat Units.

DegC
%
KPas

.. my/sq M

MM
Degc
m/ s
m/s
Deg
Deg ...
MM
HU

Degrees Centigrade
Percent
Kilopascals

. MegaJoules per Square Meter
Millimeters
Degrees Centigrade
Meters per Second
Meters per Second
Degrees
Degrees
Millimeters
Heat Units in Centigrade

ENGLISH ABBR . UNITS

DegE`
%
KPas

Air Temperature.
Relative Humidity.
Vapor Pressure Deficit.
Solar Radiation.
Precipitation.
Soil Temperature.
Wind Speed.
Wind Vector Magnitude.
Wind Vector Direction.
Wind Direction Standard Deviation.
Reference Evapotranspiration..... _
Heat Units.

In
DegF
MPH
MPH
Deg
De'g
In
HU

Degrees Fahrenheit
Percent
Kilopascals
Langleys
Inches
Degrees Fahrenheit
Miles per Hour
Miles per Hour
Degrees
Degrees
Inches
Heat Units in Fahrenheit

l

http://ag.arizon2Ledu/AZMET/raw2003 .him 8/9/2008
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V7 Analysis
July 2009
David J. Bryan, P.E.

Objective
A request was made to study a 336 ACSR, 25 KV distribution line from Huachuca West
substation to the proposed Sonoita substation. The new line would be an express feeder, meaning
there would be no local loads or taps connected to the line. The question is: how much additional
load could this solution support?

The line would be constructed as a second circuit on the existing line. It should be noted that
whether the proposed express feeder is part of a double circuit or built adjacent to the existing
line does not effect a power flow analysis.

Details of Analvsis
For the analysis, a new Milsoft model was created with detailed individual customers and line
segments. Development of the model used the following specifications and parameters: the
model used a July 2007 line facility export from SSVEC's GIS, and the typical construction unit
was changed from a standard RUS Cl construction to SSVEC's standard overhead neutral unit,
which is a common unit used in rural line design.

The model used consumer loads and feeder peak data from February 2008,the load mix was
37.5% constant power, 37.5% constant impedance, and 25% constant amps. This approximates
standards from industry articles and manuals.

Load allocation was performed with a peak load of 7132 kW (February 6, 2008), an increase of
18.5% over previous analysis peak of 6021 kW in July 2007. The load factors were decreased
significantly from 50-60% to 18 ..... 25% to match typical consumer load factors at this time of
year. As a point of reference, the load factor is a ratio of energy used versus peak demand. At
100% load factor, the peak demand is on 100% of the time, 50% load factor, peak is on 50% of
the time.

The parameters identified for this model development produce much more accurate and detailed
analysis compared to prior models. While this does not make a significant difference in the .
results previously reported, it does provide the best analysis that can be done at this time.

The base case with the existing configuration model with no improvements was analyzed for
voltage and capacity issues, and the results Shown in Figure l. The model identified several line
segment locations with unacceptable voltages (below l l 8V) and protective devices overloaded
beyond their rated opacity. This matched previous analysis done in November 2007..

A 477 ACSR express feeder, approximately 23 miles long, was modeled from the Huachuca
West substation to the Sonoita substation site (Figure 2). SSVEC conductor size standards do not
include 336ACSR, the next standard size was used for this model. The use of.477ACSR instead
of 336ACSR provides an additional 26% anipacity [530amps to 670amps] with a 42% reduction
in conductor resistance. For a 23 mile long distribution line, this is a significant reduction in



Location kW Increase % Increase
Mustang corner to new Sonoita
substation site

38.9 2.4%

South and West of Sonoita 151 10.6%
Single phase to Elgin 66.2 8.2%
Total Substation including other areas
besides 3 above

362 4.8%

1

voltage drop, as shown in Figure 3 as compared to Figure 2. The rest of analysis and report is
based on the use of47'/ACSR wire.

At the Sonoita substation site, the existing incoming distribution line was opened to the east of
the T-junction, immediately west of the existing Sonoita regulators. With this configuration, the
Huachuca West substation serves the load from Mustang Comer to the Highway 83 and Papago
Springs Road intersection.

With no improvements nor changing of any existing line regulators, the model indicated low
voltages on the Elgin single phase tap and three phase line to Patagonia. Typical benefits of this
significant amount of improvements are that all low-voltage and capacity issues are instantly
corrected, which did not occur..

Loads in the Patagonia area were re-phased to balance the three phases' loading. The amperage
went from 53-33-38 to 41-33-49 amps. All line regulators were removed and reinstalled
individually using multiple load flow runs. Capacitors were also tried to correct low voltage
issues, but did not work as a likely result of high line charging capacitance. The end result was
that:

1) the three line regulators from Huachuca West substation to the new Sonoita substation
were removed,

2) the existing Elgin regulator was moved upstream and a second regulator installed,
3) A new regulator bank at the end of the 477 ACSR express feeder was installed.

The net result was that two three phase regulator banks were removed and one additional single
phase regulator was installed. The load flow results at the end of this step are shown in Figure 4. 3

a

It should be noted the load flow showed low voltage on the 477 ACSR express feeder prior to the
line regulator. However since there are no customers on this express feeder, this low-voltage is
acceptable.

Using successive load How analyses, the residential and commercial loads were increased in the
model to indicate growth. Irrigation and spot load (greater than 100 kw) were not increased. The
majority of the load growth was on that portion of line between Sonoita and Patagonia,
significant growth from Mustang corner to the new Sonoita substation site, and minor growth on
the single phase tap to Elgin. A summary of the growth is shown below.

The load flow results of the feeder with the improvements and the load growth are shown in
Figure 5.



8,
Losses

There are significant losses on the existing configuration of the V7 feeder - just over 24%
(l734kW) during peak loading conditions. The proposed 477 ACSR express feeder model drops
the losses to over 12% during peak loading conditions. These percentages are based on the
Milsoft load flow analysis, which does not include losses due to line regulators.

Capaeitv

The analysis did not include correcting devices whose capacity was overloaded. The overloaded
devices include line reclosers, substation transformer, and substation regulators. Line reclosers
would be changed out as part of any large-scale facilities upgrade in an area. The current
Huachuca substation transformer's maximum rating is 7000 kw, and the transformer is serving
over 7000kW. The current substation's regulators are rated at 200 amps at the neutral setting,
and the regulators are carrying over 190 amps.

Summarv

Adding an express feeder line that is 23 miles long, 477ACSR, overhead phase, rebuilding the
substation, and including some other minor improvements allows an additional 362kW to be
served. For planning, SSVEC assumes the average household has kw of peak load. This
equates to approximately 52 additional homes can be served.

l

Respectively submitted August 7, 2009

David J. Bryan, P.E.
Engineer
SSVEC

David
Bryan

Digitally signed by
David Bryan
DN: Ore=David Bryan
c=lJS a=ssvEc
au=Engineering.
email=dhryan@ssvec.
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Sulfur Springs Valley Electric Cooperative, Inc.
A 'Hmchstone Energy Cooperative

_,,;,...=...__

Sonoita Reliability Project
SSVEC Rate Case E-01575A-08-0328

May 11, 2009

OPTIONS CONSIDERED AND COST ESTIMATES

SSVEC considered many options before making the final decision on where to build and what
kind of system to build to ensure quality and reliable service to all of our members in the
Sonoita/Elgin/Patagonia area.

Option 1: As Currentlv Planned

The route that SSVEC has chosen is the most cost-efficient route, affects the fewest
members, and uses existing easements. The cost to build this route and substation is
approximately $13.5 million. This route has been on record for more than a quarter of a
century and is an established utility corridor. Other alternatives would cost approximately
1.8 to 4.1 times more than the $13.5 projected cost of this option.

Option 2: Following V7 Feeder .-- Energized (Hot)

This option upgrades the existing feeder line along Highway 82 and Elgin Road. Rebuilding
the line energized would be slow, expensive, and dangerous to our linemen. In addition, it
would require the acquisition of rights-of-way from more than 80 landowners, as the existing
right-of-way does not include sub-transmission land rights. Furthermore, the majority of this
route has been designated a part of the 2000 Las Cienegas Conversation Area and would
require special permitting from the Bureau of Land Management. The cost of this option
would be approximately $24.6 million.

Option PA: Following V7 Feeder - De-Energized (Cold)

This option upgrades the existing feeder line along Highway 82 and Elgin Road. This option
reflects the De-energized cost by building an adj agent line. Rebuilding this line by building
an adjacent line to the current line, while safer for our linemen, will still require the rights-of-
way mentioned in Option 2 above. The cost of this option is approximately $19.6 million.

Option 3: 69kV URD (Buried)

This option would follow the Option 1 "As Currently Planned" route _ but with an
underground (URD) 69 kV sub-transmission line. Although this option seems to be a simple
solution (especially since many residential members have opted to install underground
distribution lines), installing an underground sub-transmission line is a very complex task
and significant issues are involved and is quite expensive. Those issues are:

l. The insulated cables used in underground sub-transmission lines require one or two
large trenches which lead to greater environmental disturbances. Also, concrete vaults
or large manhole covers are required every 900 to 2,000 feet depending on terrain.

1



2. Underground electric conductors produce heat, and, for efficient operation, this heat
must me carried away from the conductors (air performs this function for overhead
lines). This requires special concrete caps around the soils and special thermal backfill
material to move the heat away from the line.

3. The right-of-way must be kept clear of any vegetation due to the possible interference
by root systems.

4. Studies have indicated the lifespan of underground conductors is half that of overhead,
thus increasing costs over time.

5. Any failures in underground transmission lines are extremely costly, disruptive, and
time expensive to repair. Underground outages can last for weeks and even months.

The estimated cost of underground 69kV sub-transmission line is estimated to cost
approximately $55 million, plus the shorter life span and increased cost over time to repair.

Option 4: To Buchanan on Babocomari

This option would follow the Option 1 "As Currently Planned" route but would end the sub-
transmission line at the Buchanan Substation site and build a new substation in the Sonoita
Hills Subdivision. After input from the community, it was determined that moving this
substation to an industrial/business location would impact less People. If SSVEC were to
build on this site, it would require building not only a substation, but also one triple-circuit
and one single-circuit large conductor feeder through the SOnoita Hills Subdivision. This
option would cost approximately $13.3 million but was not chosen because for $200,000
more, we decided to move the substation and the lines to an industrial/business location.

Option 5: TEP Interconnect - Interconnect to the TEP 46kV Sub-Transmission Line.*

This TEP line was built in the 1940's. Several significant issues were identified with this
alternative:

1. This power line serves Fort Huachuca and does not have enough capacity available for
a substation to carry the additional load of the Sonoita/Elgin/Patagonia area.

2. TEP is bound through their Certificate of Convenience and Necessity by a special
bonding arrangement which strictly limits their ability to serve outside two counties.
TEP's management in 1993 and in 2007 indicated that a joint project may violate their
bonding agreement.

3. Additional rights-of-way adjacent to the TEP line would be required, which would be
expensive.

4. SSVEC's short-cost analysis also indicates that this option would be much more
expensive than the chosen route .

* Option 5 is not oz viable option, therefore, it was not fully estimated.

2



Cost Summary for Sonoita Reliability Project Options
Option #3

69kV URDCost Category

Option #4
To Buchanan

on Babocomari

Option #1
As Currently

Planned

Option #2
Following VS
Feeder (Hot)

Option #PA
Following V7
Feeder (Cold)

$2,152,797
$5,048,297

$647,668

$14,651,321
$32,230,965
$1 ,852,193

$2,111 ,677
$4,315,260

$747,222

$4,678,210
$6,428,950
$1 ,951 ,193

$2,768,232
$6,123,620
$1 ,324,910

$467,038
$3,525,000

$86,539
$1 ,389,225

Labor
Materials
Equipment 8= Rentals
Transportation &
Travel Costs
Substation
ROW 8; Fees
Misc & Overhead

$1 ,246,492
$3,875,000

$754,592
$861 ,584

$504,914
$3,525,000

$686,435
$1 ,622,657

$1 ,339,492
$3,875,000
$3,309,464
$3,029,107

$937,946
$3,875,000
$3,138,653
$1 ,709,135

$13,513,165Total $24,611,416 $55,472,147$19,677,496 $13,316,564

10037537.1
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Page 1 of 1

Deborah White

E-om: Carroll, Bradley [bcarroll@swlaw.com]

_..t: Monday, May 11, 2009 10153 AM

To: Creden w. Huber, Kirby Chapman, Jack Blair, Deborah White, Ron Orozco, Anselmo Torres

Cc: Christopher Hitchcock

Subject: 69 kV line Summary of Costs for Options - Late filed Hearing Exhibit

Attachments: 69kV Line 69 KV Option Late Filed Exhibit 10037537_1.DOC

Attached for your information and records is the final summary breakdown of costs for the various options considered

for the Sonoita Reliability Project that ties into the the customer mailing that was already introduced as an exhibit at the
hearing. This document will be filed as a late filed hearing exhibit later today, along with the two other late filed
exhibits ordered by the ALJ. Thank you all for your assistance with this.

Bradley S. Carroll
Snell 8< Wilmer LLP.
602.382.6578 (direct)
QQg£.w1@swLq w-,;:om

7/22/2009
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I
PRELIMINARY OPTIONS an cos'r ESTIMATES FEBRUARY pa, 1993

CONSTRUCTION OPTIONS
TOTAL

1ST
YEAR

ANNUAL
PRESENT
VALUE

TOTAL
PRESENT
VALUE

TERM

Upgrade existing distribution $2,854,000
feeder line only.

$ 458,094 $ 6,107,173 U/A

Add a second distribution
line along the Babocomari
land grant boundary.

so ,045, 000 $ 600,000 $ 7,993,000 S-T

Upgrade existing distribution $7,669,080
line; wheel power from TEP's
line; & add a distribution
tie to Citizen's Electric's
line near Patagonia.

$1,323,000 $17,643,000 S-T

Add a 69 kg line along the
existing distribution line in
Rain Valley and extend
directly west along highway.
82 through Sonoita.

$5 ,830 , 000 $ 729,000 $ 9,718,000 L-T

Same as above, but divert
the line through Elgin.

$7,537,000 $ 952, 000 $12,697,000 L-T

$ 575,000 $ 7,665,000 L-T

l
_»

,=

Extend a 69 kV line along the $4,709,000
Babocomari and follow the
best available route to a
point west of Sonoita, where
a distribution substation
would be installed.

Same as above, but stop east
of Sonoita; significant
additional distribution lines
would be required.

$5,782,000 $ 692 , 000 $ 9,229,000 I-T

Same as basic proposal, but
build Joint Use line with
TEP across the Land Grant .

as , 981 , 000 $ 736 , 000 $9,810,000 L-T

Extend 115 kV along the Land $7
Grant t o a new substation east
of Sonoita. Several additional
distribution lines would be
necessary.

l 453 000I $ 846 , 000 $11,275,000 I-T

U/A
S-T
I-T
L~T
RADIAL

UNACCEPTABLE
SHORT-TERM
INTERMEDIATE TERM
LONG-TERM
USUALLY UNDERGROUND
ESTIMATED HERE

IS LOOPED FOR RELIABILITY; THIS WAS N



CONSTRUCTION OPTIONS

PRELIMINARY OPTIONS & COST ESTIMATES FEBRUARY 23, 1993 COn'd

. "ro'rAL
PRESENT
VALUE

TOTAL
1ST

YEAR

ANNUAL
PRESENT
VALUE

TERM
Q

$27,495,000 $3,454,000 $46,053,000Extend 69 kV underground
along the Land Grant @
$1,000,000/mile to a new
substation east of Sonoita. (13 CENTS KWH as 25 YRS. )

$8 1 638 s DOG $1 , 440 , 000. $19, 191 ,too I-T

w

New substation, battery bank,
and distribution ties; low
capacity initial installation
only.
(EAST SITE)

2 ?
I
1

I

N

U/A
S-T
I-T
L-T
RADIAL

UNACCEPTABLE
SHORT-TERM
INTERMEDIATE TERM
LONG-TERM
USUALLY UNDERGROUND
ESTIMATED HERE

IS LOOPED FOR RELIABILITY; THIS WAS NO'

L
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TEP SUBSTATION _ BACKUP SERVICE ONLY

3 TEP has stated that the 46kV line's current capacity is intended as backup for Fort Huachuca. The 46 kV
line's capacity is the same as the peak load at the Fort's substation. There is no excess capacity on the 46
kV line during peak conditions. This means that SSVEC would only be able to serve load from this line
when Fort Huachuca is not is not needing service from this line or their load is not at peak. If it is
decided to install a connection to the 46kV line then there could be times when the Fort needs the
capacity of the line and SSVEC customers would be without power. The Fort may only need the
capacity for short periods but there are times due to major catastrophes on the l38kv line that the 46kV
would be utilized by the Fort for months at a time.
If TEP is doing maintance on their 138 kV line they may also be using the 46 kV line for long periods
and this would limit SSVEC's access to the line. TEP would most likely reenergize the 138 kV line
while they do maintenance and transfer the Fort's load to the 46 kV line. It would not be prudent to
connect to the line if it is not upgraded to required capacity and allows uninterrupted service.

.Q

It has been stated that if two subs were connected to the46kV line that there would be two sources or
basically a looped system to serve SSVEC's customers. This is not so unless some changes are made to
TEP's Fort Substation. The 46kV line is currently setup as a radial source into the Fort's substation and
is unable to be looped into the l38kv line. Both are designed to be radial into the sub and neither is
setup to back feed the other. Therefore unless a change is made that allows the l38kv to back feed onto
the 46kV line then the 46kV line is a radial transmission source and the two subs would not make since
if the line is out of service then both subs are also out of services. If the 46kV was able to be fed from
either end then the two subs would electrically make since a problem on the transmission line could be
isolated so that at most only one sub would be out of services. The cost associated with two subs would
double the costs discussed below. It would be up to TEP to determine a cost to allow the l38kv line to
back feed onto the 46kV line.

If the 46kV line were upgraded then perhaps SSVEC would have full service capability from this line.
There are some complications to upgrading the line. Certificate of Convenience and Necessity Border
Agreements and ACC approval procedures would need to be followed to allow this to happen. The cost
to upgrade the line would also be a major factor since it would need to be upgraded from its origin to the
proposed substation site that is to serve SSVEC. This will have a cost of approximately $350,000 to
$450,000 per mile not including any ROW or legal expenses. Also unknown is the capacity at the source
substation for the 46kV line. If there is no excess capacity at the source substation then an upgrade
would be required and this could cost millions of dollars.

The V7-46kV Site substation would require a minimum site of 350' X 350° or approximately 3 acres not
including any set back requirements the County may impose. SSVEC has recently analyzed the land
requirement for a transmission switching station adj cent to a distribution substation and it was
determined that this was the appropriate sized site.

When choosing the location of this Substation the ability to interconnect with the transmission system
and the distribution system is a major concern. Typically substations are located at points where
transmission lines cross distribution lines and are close to the load center for the load to be served. The
3SEG has proposed three locations for 46kV/25kV substation interconnections. I will address in the
following paragraphs the location where the 46kV crosses SSVEC's V7 Feeder only (V7-46kV Site).
The other two sites would require upgrading single phase lines to three phase at a per mile cost of
$87,000 but the V7-47kV site would not require any upgrade of single phase to three phase. Another
benefit of the V7-46kV Site is that this would allow two feeders to be established to split loads and
improve reliability. If the V7 feeder is split into two feeders at this site then fewer customers would be
affected by an interruption of service along the existing VS Feeder. For the other two locations to have



Interconnect location substation site $ 170,000
46:25kV transformers 230,000
Set of 3-Voltage regulators 120,000
2- Distribution Automatic Circuit Reclosures, SCADA controlled 100,000
Substation structure 350,000
Control house 300,000
Construction 500,000
Transmission Sub including 3 Breaker Ring Bus 1,500,000
SSVEC Cost (does NOT include costs for TEP facility upgrades) 33 3,270,000

DOES NOT INCLUDE ANY LEGAL EXPENSES OR ANY COSTS
ASSOCIATED WITH CCN BORDER AGREEMENTS, ACC APPROVAL

PROCEDURES, WHEELING COSTS, ETC

two feeders to help split V7 would require in addition to the single phase to three phase conversion a
new line to be constructed at a cost of 8100,000 per mile from the substation to VS Feeder.

TEP has stated that a three breaker ring bus would be required for SSVEC to tap their 46kV line. The
cost for this would be approximately 1 to 1.5 million dollars. They also stated that without a line
upgrade the capacity of this line is committed to serving Fort Huachuca. Due to this restriction there
would need to be a communication link between the V7-46kV Site and Fort Huachuca's Substation and
additional switching devices at Fort Huaehuca's substation. The operation and ownership of the
cormnunication link and devices at Fort Huachuca Substation would remain with TEP and they would
need to develop those costs.

This substation would require a transformer to step the voltage from 46kV to 25kV. The smallest
transformer that could be justified using SSVEC standards would be a 10 MVA trans fomier to serve the
existing 7 MVA of load and allowing for future load growth. SSVEC last week received bids on a 10
MVA transformer and the minimum bid was $230,000. Three voltage regulators would also be required
for the substation to insure proper voltage is delivered to the customers and these would cost
approximately $120,000 installed. Also required would be two 25kV Automatic circuit reclosures, one
for each feeder, at a cost of $50,000 each installed or $100,000 total. The structural steel, insulators,
switches, bus materials, and miscellaneous hardware needed to connect all the devices together will cost
approximately $350,000. A control house will also need to be included to house all of the control,
metering, and communication equipment. The cost for this is approximately $300,000. The cost for
labor for construction of the substation not included above is $400,000 to $600,000. The cost for land at
this site is approximately $60,000 per acre or a total cost of $170,000. Therefore as stated above the cost
for the distribution sub will be 1.6 to 1.9 million dollars and the transmission sub will cost l to 1.5
million dollars.
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The total cost for the V7-46kV Site will be 2.6 to 3.4 million dollars. This cost does not include any
legal expenses, transmission upgrades discussed above, wheeling costs, any costs associated with
Certificate of Convenience and Necessity Border Agreements, or ACC approval procedures

SSVEC / TEP BACK-UP SUBSTATION
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7z7cson 8eczWc Power Company
Mailing Address: P.O. Box 711, Tucson, AZ 85702

Located at: 4350 E. Irvington Road, Tucson, AZ 85714

June 6, 2003

Bruce Evans
Southwest Transmission Cooperative, Inc.
Post Office Box 2195
Benson, Arizona 85602

RE: Proposed tap of TEP's 46kV line near Sonoita, Arizona

Dear Bruce:

This letter is in response to your request for possible transmission service in the Sonoita area.
You propose that Sulfur Springs Valley Electric Cooperative tap our South to Fort Huachuca
46kV line 4-5 miles east of Sonoita.

Based on a preliminary review the proposed tap could only be constructed with the
understanding that TEP have the ability to discontinue service to Sulphur Springs in the event of
an outage on TEP's 138kV line to Fort Huachuca resulting in transferring the Font service over
to the 46kV line in question. Currently this 46kV line serves as back up to the load at Fort
Huachuca and TEP's obligation to its customers at the Fort must not be jeopardized. The
capacity of this 46kV line is just sufficient to meet the peak Fort load.

For your information there were three outages of the 138kV time to Ft. Huachuca in 2002: one in
May (16 hours due to brush fire), one in June (22 hours due to brush fire) and one in December
(4 hours due to raccoon). In April and May of this year, TEP cleared heavy vegetation away
from the 138kV structures of this line to reduce the likelihood of outages due to brush fires.

The interconnection point is outside TEP's two-county retail service territory. In order to
complete this interconnection outside that service territory, AEPCO will have to request an
Order for interconnection from FERC. Our bond counsel indicates that this is a routine
procedure that is not uncommon and TEP is willing to provide to AEPCO a typical filing
reflecting what such a request would look like.



The following is a recap of the information provided by TEP's distribution planning department.
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The 46kV line to Fort Huachuca is the back-up to the normal feed, which is a 138kV line.
When the 138kV line is out, the load automatically transfers to the 46kV line.
If the transfer occurs on peak in the summer the voltage is right at the lower limit of
allowable.
l modeled an additional 4.5 MW of load for a Sonoita tap near Greaterville. With this
added load, the voltage dropped to the equivalent of 110 volts, which is not acceptable.
The limit of the line capacity, as the system is currently configured, is somewhere
between 17.5 MW and 22 MW.

Thank you for your inquiry. We look forward to working with you and Sulfur Springs Valley on
this project.

Sincerely,
Mark Albertsons



-Original Message--- -
From: Bruce Evans [mailto:bevans@aepnet.com]
Sent: Monday, June 09, 2003 l0:l4 AM
To: Torey Bell
Cc: Karen Cashers; Larry D.
Subject: Sonoita Project

Huff; Raymond Sam; Anselmo Tories

Torey,

I am forwarding to you a letter from TBP to Southwest Transmission regarding
the potential for tapping TEP'S 46 kV line to serve the proposed Sonoita
substation.

The letter notes that there are limitations to the use of the line, under an
outage of the 138 kV line that feeds Ft. Huachuca, from both a capacity and
voltage standpoint. SSVEC will need to decide if they can live with this
possibility. The letter also references a request for an order for
interconnection from FERC, as a means of satisfying TEP's Bond Counsel on
the two~county bond issue. I have asked Mark Albertson, the author of the
letter, for information on a typical filing of this nature, as referenced in
the letter.

Once I get this additional information from TEP, I will contact you again.

Thanksr

Bruce
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UNS BACKUP/LOAD SERVING TIE

The first issue that will need to be addressed is how much capacity is available from UNS and how much would
be reciprocated by SSVEC. A11 equipment will be sized according to this required capacity. Load islands will
also need to be determined based on available capacity,(how many miles can be served when load islands are
created).

To serve the load islands in a looped configuration would be very costly and more than likely the costs would
not offset the benefits. Load control devices would be required to control load flowing from one system to the
other to limit overload of equipment installed. These devices would cost millions of dollars and would not be
practical for the small capacities that either system will have available since this area is at the end of the line for
both UNS and SSVEC.

As the line operating voltage differs between UNS (l3.8kV) and SSVEC (25kV), the tie point will require a set
of step down transformers and voltage regulators sized to the limits of capacity available from UNS's line in
Flux Canyon or SSVEC's V-7 Feeder, which ever is largest. Three SCADA controlled Automatic Circuit
Reclosers (ACR's) will also be required at the tie point, and at each end of the two load islands. This would
allow for automated control for islanding and connection for the loads to be served.

Some work must be done to determine if the UNS's and SSVEC's system can be connected at the proposed tie
point. Due to the phase angle difference it could be very expensive to tie these two systems if the phase shift can
not be corrected by the connections of the step-down transformers. Step~down transformers can be connected
Y-Y which provides no phase shift if none is needed or they can be connected Y-Delta if a 300 phase shift is
needed. Most likely a Y-Y or Y-Delta connection is all that is needed, but analysis and testing will be required
to determine if this is possible. If these two can not resolve the phase shift then it will require equipment that is
too costly to justify for this connection. The cost would not offset the benefit.

Regulators cost approximately 820,000 to $30,000 each installed, depending on size. This tie point will require
three (one for each phase). Due to small amount of power available at this location the cost for a small three
phase regulator installation will be approximately $60,000. The cost of the three phase step-down transfonner
installation will be approximately $70,000. The cost of a three phase ACR installation will be $50>000 for each
location and three installations will be required as discussed above. The total equipment cost for this tie point
will be approximately $280,000.

UNS electric and SSVEC's system currently have a gap of approximately l mile were no lines exist. The cost to
connect the two systems with a three phase line would be approximately $100,000. UNS system is currently
two phase and this would require an additional phase to be added to their line to be able to properly connect into
SSVEC's three phase system. Without knowing the condition and length of the two phase line it is impossible
to estimate what the two phase to three phase upgrade would cost.

ROW costs for the l-mile of private easement for the line extension, 6 acres total, would be approximately
$40,000 plus any additional fees/requirements for permitting from ADOT along the Scenic Highway 82
Corridor.

Not included in the above costs are any required system upgrades that maybe required such as substation
upgrades or line upgrades not discussed. To estimate these costs would require considerable analysis to
determine what is required, Also not included is the cost of the engineering studies and testing that would be
required. There would also be a requirement for communications between the three ACR installations
discussed above. The cost for installation of the communication link has not been determined but it would be
significant.



New 3-Phase line to be constructed from SSVEC to UNS at Flux
Canyon 1 mile

100,000$

Step-down transformers specialized phase shift corrections required 70,000
Set of 3-Voltage regulators 60,000
3- Automatic Circuit Reclosures, SCADA controlled 150,000
1 mile ROW for 3-Phase line on private property Transformer Site 40,000
SSVEC Cost does NOT include costs for UNS facility upgrades S 420,000
DOES NOT INCLUDE ANY LEGAL EXPENSES OR ANY COSTS ASSOCIATED
WITH CCN BORDER AGREEMENTS, ACC APPROVAL PROCEDURES, ETC

Furthermore, not included in the total cost of this project are legal fees associated with the Certificate of
Convenience and Necessity Border Agreements and ACC approval procedures.

SSVEC / UNS DISTRIBUTION CONNECTION





i

\

'~ ' L

n

5

I

31

s

4.



\ 'tali FiLm f;vfUl;t'1 .3 Hfgr
O\.@8Q;i§I t Qu

1 9 0

Lai u.l<?il££I {.>liI ld  Q 3 9 1 1 1 1 Q,r.)
Q c. 1611 1 10.8
£fLll1LI}.€1l..*8 7

3 w a s

CJi11'.€.ii w 65
W M '7 \1 I i i
l3f1jgl8 I q *.) A

..|. 1§1m1iL;.% ].) c..0
L'11}~;11w.°3 .'> W .1;._._

3 8 G 8  . = ' ~

......-» ...

'F AND C>Tl~3EF€ FEEDERS <c<;>nnE<8TlvlTy> QLITAGE 'DATA

, .

;
JL H/

... .

I 79.98 .3839 91
R-3  Ram sey 64.16 1ooe 2 9 8 8 . 6 6 0 . 0 6
K-2 Chri 239.75 1828 4299.75 0.13
O - 5  M e s c a l 3 9 2 . 2 2 2 6 3 9 4657_97 o.15
J - 3  K a n s a s  S e t t l e m e n t 1 9 7 . 0 5 1 2 0 2 3 4 0 9 . 0 5 0 . 1 6

1  .  T h r ee  feed er  l i n es  h ave  h i g h er  ou tag es  th an  V -7 ,  w i th  tw i ce  th e  ou tag e
h ou r s  p er  cu s tom er .
2 .  O n l y  1  V - 7  ou t a g e  w a s  d u e  t o  " ov e r l oa d "  i m p a c t i n g  1  c u s t om e r .

Analysis prepared by Jeanne Horsmann and Gail  Getzwil len Sonoita.
Re l ?  S S V E C 2008 Feeder Outage Data (without November )

In 2008, there were 80 outages for total of  180 hours on the V-7 feeder.  Note November data was not
provided, hQ8.**w1. 17 gr( eths et data are shown as _lknluala "UGS and 2009 were Q1'ovided.

50 Outages (63% ) impacted 1 meter (Causes:  18 unknown,  l l  bi rds ,  l l  l ightning,  3 animals ,  3
wind, 3 other,  1 overload)

7 Outages (9% ) impacted 2 meters (Causes: 8- l ightning, 2 birds, 2 unknown, 1 Other)
5 Outages(6% ) impacted 3 meters (Causes: 2 l ight ing, 1 birds,  l  t ree, l  unknown)

ONLY 3 Outages (4% ) impacted a s ignif icant number of  people on the main l ine with causes as indicated:
l  impacted 1,700 meters- cause "Other"
l  impacted 580 meters - cause wind
I  impacted 450 meters  - cause wind

Others, l  impacted 60 meters (cause "accident"),  l  impacted 45 meters (wind),  1 impacted 40 meters
(l ightning),  l  impacted 20 meters (birds),  1 impacted 12 meters (underground fault )
The causes for V-7 outages in 2008 were as fol lows:
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V7 AND GENERAL FEEDER RELIABILITY ANALYSIS

INTRODUCTION _ HISTORY
Le history of service to this area has previously been presented. Here is just a quick summary:

With the expansion of Ft. Huachuca, during World War II, plans were made for extension of primary electric
lines from Fry, near Sierra Vista and from an area which became know as "Huachuca Junction" north of Ft
Huachuca at State Highway 82. By the l950's this extension actually happened from the more northern of the
two routes. At Huachuca Junction, Huachuca Substation was constructed and single-phase primary service was
extended through "Rain Valley" to Elgin and Sonoita. From Sonoita service was routed to the Carmelo and
"West Gate" areas. Patagonia at this time was served by Patagonia Water and Light Company.

It must be remembered that these were very sparsely populated areas that were not desired by any of the larger
investor owned power companies, they couldn't make any money in these rural areas. With the Rural
Electrification Act in the 1930's, cooperatives were encouraged and assisted to serve rural areas. SSVEC
sprang from this effort in 1939.

By the early l960's Patagonia Water and Light Company was having trouble meeting demands for power.
SSVEC eventually was granted this addition to their Certificate of Convenience and Necessity by the Arizona
Corporation Commission, and three-phase power was extended all the way from Huachuca substation, nearly 40
miles of line conversion and extension. The Patagonia addition added an acceptable load burden to the lightly
loaded Santa Cruz County electric facilities owned by SSVEC. Reliability was not excellent, but it was
acceptable by the standards of the day.

In the l970's reliability analysis indicated that reliability was about average, but with growth it was identified as
Cuture problem area and monitoring was increased. At one time this area was growing in load as fast as 16%

per year. As long-range planning was being conducted in the early l98()'s future major extensions were
identified and property rights began to be acquired for substations and easements. The Sonoita-bound easement
was acquired through the Bobocomari Land Grant. Although growth continued, sometimes slower and
sometimes faster, the first immediate problem was actually to maintain voltages within industry standard
parameters. At the time the technology only allowed about 3 regulating units to be in series, l at the substation
and 2 line-mounted units. The Rural Electrification Administration (REA - now Rural Utilities Service - RUS)
only allowed planning to include l line-mounted unit. SSVEC had to resort to much more drastic measures to
continue acceptable service performance.

PRESENT SITUATION
As problems arose over the years, SSVEC stayed substantiallyaware of both the reliability situation and the
available technology and has been able to resolve immediate problems up to now. Industry standard voltage
levels and reliability levels have been maintained. However, electric loads continue to increase and service
standards have been raised, so problems have arisen in three categories: 1) Power Quality involving voltage
parameters: Steady state voltage must remain within industry-defined and regulated boundaries, voltages need
to be stable without excessive highs (swells or spikes) or lows (sags or dips or flicker), the steady 60 HZ AC
voltage sine wave must remain of proper shape, neither frequency nor waveform shape can be allowed to be out
of defined boundaries. Unfortunately, our measurements now indicate the waveform is being distorted and
system harmonics (accidental tuning) is resulting in high voltage in the center of the feeder. The series of
voltage regulators works quite well in steady conditions, but sudden load changes are resulting in very severe
voltage swings, both high and low temporary voltages. 2) Reliability: Both industry and regulatory standards
"ave been developed for service interruption management and measurement, and the delay in V7 solutions is

JW causing these limits to be approached and sometimes violated. 3) Basic line capacity: Although this can be
defined very precisely for certain facilities and conditions, those conditions are neither steady nor certain. A
load imbalance of about 15 - 20 % on B-phase is very difficult and expensive to eliminate. Also, a 15 - 20 %
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margin must be maintained for severe weather and to handle transient loads. As a result of these two factors
alone, only 65 - 70 percent of the theoretical conductor capacity can be reliably carried (also sectionalizing
devices recommend no more than 70 - 80% of maximum load be carried steady-state for these same reasons).

.ice this is a winter peaking feeder (so far), 250 amps per phase is a reasonable maximum load (less in
summer). This would normally indicate that real concerns are raise as load approaches 175 amps per phase.
The SSVEC loads on this feeder have already exceeded 190 amps on the peak phase. Only one parameter is an
inadequate measure, the full practical operations capacity of this line is rapidly being approached.

As SSVEC began to seriously consider longer-term solutions in the Santa Cruz County area, impediments also
arose. 1) SSVEC has sought to avoid unnecessary costs relative to revenue. Even now, this is not a profit
center, especially if multiple millions of dollars are used to upgrade service quality and capacity. It is vital to
identify the optimum 1ong~term solutions to these problems, while maintaining a reasonable facility investment
per dollar of revenue. 2) Alarms were sounded about 1990 relating to "Electro-magnetic forces" (EMF). Folks
became concerned, even though rural loads are low, and the proposed 69 kV extension would lower these
substantially. SSVEC had to hold meetings to answer these questions. 3) In the late l990's the land owners
near the power line easement began to raise concerns, the easement was challenged and much time has been
spent trying to fairly deal with these concerns while trying to serve this area. The proposed solutions have been
delayed by all these factors nearly 10 years.

DATA PREPARATION / PRESENTATION

Various presentations of the feeder data have previously been submitted. Because of our own extensive data
and analysis of this feeder's problems over 3 decades and the many customer complaints both SSVEC and the
Arizona Corporation Commission have received, disagreement along these issues was not anticqmated. SSVEC
neither prepared nor presented extensive support data for what, to SSVEC analysts, seem obvious, V7 feeder

periences poor reliability and power quality. A compounding factor in this was the upgrading of SSVEC
software and data systems throughout the late l990's and early in this present decade. The changes being made
in these systems resulted in general accounting customer data uncorrelated to engineering/facility data. Accurate
accounting of meters served by each feeder was not prepared for several years. This was to avoid maintaining
two or more sets of data throughout the accounting and mapping system upgrades. At all times accurate counts
were maintained of total customers and meters and of all feeder loading data and interruption statistics. It was
only the count of meters served by each feeder that was not maintained for several years. Key historical
REA/RUS and more recent IEEE/NRECA interruption indices use these customer counts per feeder. SSVEC
was temporarily not in a position to maintain this data by feeder. In response to these past SSVEC submittals, a
customer group submitted Table 1 data for 2008 along with their reasoning why this feeder is not having
difficulties. When data began once again to be available, it was not always on the same counting basis as
previous software systems. In responding to inquiries for more information for 2008, confusion was introduced
by focusing on only one year of data. Weather and other hazards are too variable to focus on any one year.
SSVEC has always reviewed 5 - 10 years of data in drawing conclusions and in making facility
recommendations.

Charts 1 and 2 were presented originally . They clearly indicate that "total of outage durations" for feeder V7
has been very high relative to other feeders. Part of the reason is evident in Chart 2, the comparison of total
miles of primary voltage line served by each of SSVEC's feeders. However, more data was needed to display
the whole longer-term picture.

STANDARDS
DEA/RUS traditionally evaluated interruption history and maintained standards based on "Consumer-Hours

,r Consumer" [The sum (for all system or feeder outages) of the product of customers affected times the hours
duration of interruptions and this sum divided by the number of customers served by the system (or feeder).]
SSVEC record systems and all history were set up to maintain this REA/RUS mandated standard. For decades
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the minimum system standard was set by REA at 5 Consumer-Hours per Customer annually. During long-term
planning, it was required by REA that a lower goal be set. SSVEC initiated a "Z Consumer-Hours per
Customer" anlluaI outage goal in 1984, because the system average was then varying but near 3 hours. Larger

.lilies, mostly urban achieve generally significantly higher standards. In recent year RUS has been
encouraging the 2-Hour standard.

As there has been consolidation and competition in the industry, more indices and standards have appeared.
The National Rural Electric Cooperative Association (NRECA) has now published quite a list of standards (See
Table 6) developed by various groups and for various purposed around the country. Frankly, these various
indices were typically developed when they placed a given utility in better light than some other standard.
Because of SSVEC's major software upgrades, data for a period of about 5 years was maintained with
inadequate customer counts by feeder, so it has been unfeasible to calculate many of the newer standards using
"Customers per Feeder". With this recent work presented here, many of these indices have now been
calculated. The REA/RUS standard was developed to allow the agency's regulators to fairly evaluate rural
cooperative performance on maintenance and outage prevention. Densely populated utilities score better with
one measure, while sparsely populated systems look better using different measures. Mostly agricultural
systems favor one standard over measures used by mostly residential systems. SSVEC always used the RUS
measure, because that was how SSVEC was primarily regulated.

RECENT ANALYSIS
In the past few weeks and months it has become clear that there is no consensus on the feeder reliability data.
Since there are firm standards on these issues, an effort has been made by SSVEC analysts to pull the best
customer data from older records, so standard data and feeder comparisons can better be made. The efforts and
systems available were somewhat imperfect, but the accuracy achieved will not affect comparisons of data
between various feeders, even if there is a modest error bound in the precise results of the indices. Tables 2a-

, 1999 - 2008 SSVEC feeder outage data are presented here. This can be readily compared with older feeder
and substation interruption data in Tables 3-5.

Table 2a includes all feeders, Table 2b includes only the feeders approaching 750 consumers or more (the
SSVEC average). These are comparable with V7. A few additional problematic feeders serving less than 750
customers, but which have other poor indicators, have been included to reveal the entire situation. Table Zc
includes those same feeders, but only where the "Consumer-Hours per Constuner" indicator is greater than or
equal to l hour per year. This leaves a collection of 10 of SSVEC's feeders most comparable with feeder V7,
SSVEC analysts feel this latter table (Table 2c) provides the best outage data comparison. Of 12 parameters
and indices, feeder J3 is maximum in 4, KG is maximum in 3, and V7 is maximum in 5, which include:

/ Sum of the durations of all the feeder's interruptions, V7 totals about twice as many as any other feeder,
Chart 1 still is correct.

J The maximum number of customers with service actually interrupted during the year, Chart 3.  For
comparison, RE feeder with similar average customers served as V7 experiences less than one half the
number of customers interrupted annually.

»/ V7 experiences more than twice as many interruptions annually as any other feeder, see Chart 4.
Although many of these are individual services, feeder issues (voltage spikes and dips) are likely
contributing to some of these individual interruptions. Chart 5, which displays "SAIFI" the "Number
of Outages per Customer" also indicates that V7 is second highest of feeders in this group.

\ / V7 data (see Chart 6) totals more than twice as many total Consumer-Hours interruption time than any
other SSVEC feeder. Most of these hours is from feeder interruption rather than individual outages (see
Charts 3 and 4).

~/ V7 has the highest indicator (2.83) of Consumer-Hours per Consumer per year (Chart 7), more than 3
times the system average (0.93). This is the indicator which has traditionally been most used by
REA/RUS in evaluating performance.
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Charts 8 and 9 were originally presented. These respectively indicate the contributions toward total annual
hours of outage time and toward Consumer-Hours outage measures. These are useful in seeking explanations
for the perfonnance record and various solutions which might reduce problems. Similarly Chart 10 provides

,ight into what facilities are damaged or which type of device is opening to cause the outages. Chart 11
helps to visualize the specific hazard behind the interruptions. Chart 12 presents a performance guide from
NRECA, using the Computer Business Equipment Manufacturers Association (CBEMA) curves which indicate
voltage performance which is normal (center), low (bottom), or high (top). Chart 13 Information Technology
Industry Council (ITIC) data is presented is a similar, but unsmoothed, set of "curves".

In the end with all present and previous presentations SSVEC is not intending or needing to argue which feeder
has the truly worst performance record, each has its own issues, but SSVEC's analysts are stressing primarily
that feeder V7 is very near the limits of what can be accomplished without a major facility upgrade in this area.
Some other feeders do perform worse in some years and by some of the measures. Each feeder has a different
history, environment, and customer/load mix. Here is a little illustration of how the problems evident in the
data have been dealt with in the past few years for other feeder areas:

> Feeder O5 (originally Ol and presented for ten years in the new tables as "Ol5") recently was recently
upgraded for several miles and new Cottonwood Substation was constructed. The long-range plan
indicates that a 69 kV extension and an additional "Empirita" substation will also eventually be required.
[Note: Feeder O8 was originally designated as OZ, in the data tables the entire series is labeled "O28".]

> Feeder JO was recently upgraded for several miles and the long-range plan has indicated that a 69 kV
extension and an additional "Playa" substation will also eventually be required.

> Feeder KG is itself a solution. In 2001 Chiricahua Substation was added as feeders K1 and KG were
formed from a portion of feeder J7. This latter feeder was once the SSVEC feeder with the most
extreme problems. In the mid-1990's feeder Nl was extended to the extremity of feeder J7 to provide a
loop and backup to the Rucker Canyon area.

> Feeder RE is experiencing growth pains and will soon be split as various feeders from a new Hereford
Substation west of Palominas, AZ.

> Feeder HE was recently divided, a voltage conversion was performed and a portion of the feeder was
transferred to Feeder J5. A new Sunsites Substation will be required within a few years.

Other poorly performing feeders evident in this recently available 10-year history have already been improved.
SSVEC is seeking to ensure that our customers in Santa Cruz County are also provided with the highest quality
service we can feasibly provide.

In reviewing the interruption data, these outage indicators are not actually describing the most critical problem
with this feeder: For example, feeders which have been more problematic have "end of line voltmeters"
(EOLVM) installed. Looking at two similar feeders which have these meters similarly placed:

> JO's EOLVM, over the past 5 years has experienced 15 high voltage spikes and 305 voltage dips that the
meter registered.

> V7's EOLVM, for the same period, has counted 271 voltage spikes and 638 voltage dips.
Unfortunately, the voltmeters nearer the mid-point of the V7 feeder (east and north of Sonoita) are
registering much higher indications of voltage swells and spikes. JO has no mid-point meters for
comparison. The series of 5 voltage regulators, combined with frequent sudden load changes, help
produce these spikes. Also near the feeder mid-point, voltage harmonic distortions have been measured
exceeding prescribed limits (the underground lines in the vicinity have significant capacitive reactance,
somewhat matching the large inductive reactance of the line back to the substation, this likely is
producing the resonance).

,Arther, the numerous individual customer line-faults and interruptions produce sags and spikes that affect the
entire feeder. The fault drags down the voltage momentarily, and subsequently there is an inductive voltage
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spike when the fault clears. These performance issues affect the customers with visible light "flicker" and with
trouble in resetting clock displays repeatedly on various devices.

the past few years, measurements have also indicated that excessive voltage harmonic content in the Sonoita
area exceeds standard for good performance of computers and electronic devices. This issue must be addressed,
because modern devices, including alternative energy inverters, will not remain stable with these conditions.

It is felt that these various power quality issues alone justify solutions that will bring service quality back to
normal ranges as soon as feasible. This is likely the highest priority issue of feeder V7 to be solved. Priorities
must be set. Which are of immediate concern? Which are of concern now, but might be considered serious
nuisances, rather than really serious problems by the customers? Which will become serious threats to
receiving normal electric service in the near-term? These priorities should be viewed approximately as:

~/ Power Quality / Stability Issues: A better "stiffer" grid connection and dividing the l feeder into several
feeders.

~/ Pending Capacity Issues: Sources of energy are much discussed today. SSVEC has been ready to
support any reasonable solution. More difficult and much more expensive is meeting customer demand
at times of peak loading. This is currently much higher about sunrise on winter mornings and after dark
on winter evenings. Summer peaks are now less problematic, but will also eventually become an issue.
For non-traditional sources unavailable at peak, power storage becomes a necessity for these
technologies, unless additional grid connections can be made. Additionally, a key issue in defining
capacity is practical sectionalizing device coordination/selectivity. Normally these devices are loaded
no more than 80%, for several devices this is precisely where V7 loads level are. More problematical is
that phase trip setting have already been set higher than conductor melting points (SSVEC is forced to
rely on "ground trips" and manual load management to avoid a literal conductor meltdown in the next
few seasons -- when ever the next great winter storm arrives.)

~/ Transient Service Interruptions: A better "stiffer" grid connection and dividing the l feeder into several
feeders, in addition to continued attention to individual line components.

»/ The general high incidence of power interruptions. Once separate feeders are formed, good
sectionalizing plans and good attention to line components can significantly improve the outage record
for this area.

2010 - 2012 CONSTRUCTION WORK PLAN ANALYSIS

An independent analysis was completed in early 2009 in preparation for the 2010
Plan. Here, some highlights are presented:

Table 9 presented a listing of substation reliability for 1992 - 2008: Feeder V7 was worst of all for 2 of
the 4 indicators.
Table 10 presented a sort of outage data for transmission lines, substations, and for distribution feeders.
Feeder V7 was indicated to have the worst distribution record of all for both parameters.
Table 11 presented an example of how the customers per substation and feeder have traditionally been
distributed. However, this data was omitted or faulty for about 5 years, so is not reliably available. (For
the most recent analysis, presented above for the first time, all available customer data was normalized
with every tool immediately available. Then this data was averaged for the entire 10-year period of
analysis. This was an effort to minimize the effect of missing or approximated data. While specific
indicator calculations may have a limit in accuracy, using the same basis for all feeders should allow a
fair comparison of the feeder's outage performance.)

2012 Construction Work

QELIABILITY COMPONENTS
UTAGES

Some factors determining how many service interruptions will be experienced include:
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*I* The number of customers, transformers, and service drops that are exposed to the various hazards. Also
3-phase customers frequently have 3 transformers with exposure instead of 1 transformer per single-
phase customer. This is one primary reason JO and KG have as many interruptions as they do. V7,
however, has very few 3-phase customers.

*!* Customer mix: Can customers notice problems (irrigation pumps versus residences)? Are customers
home to notice the interruptions? Cari customers easily report problems? Irrigation customers have
different needs than residential customers also.

*I* The number of miles of primary line exposed to vibration damage, wind, lightning, trees, accidents,
deterioration, snow, ice, etc. V7 has more primary miles of line connected than any other SSVEC
feeder. This represents a great deal of weather exposure, V7 has the most exposure to snow/ice of any
feeder.

*Z* How well does the feeder configuration (straight radial, most line on side branch lines, customers nearer
the source or closer to the feeder end points) serve the area? Does the line location and configuration
allow for easy troubleshooting or is the line remote from roadways in many locations?

*I* Has optimum line fault protection (automatic sectionalizing) been determined and installed. This is one
primary method extensively used to reduce problems for V7 in the past. However, increasing customers
eventually overcomes this advantage. As a whole SSVEC interruptions are gradually involving more
customers per incident.

*Z* Feeder voltage and structure design effectiveness. V7 consists of many structures with "overhead
neutral" design, seeking to shunt lightning strokes to ground, however, this configuration can, in some
environments, lead to more interruptions of other types. Higher voltage lines are much better at resisting
lightning flashovers, with 350kV basic insulation level (BIL) as opposed to 95 kV or 110 kV for
distribution lines. This is one major advantage of 69 kV lines over distribution lines.

*I* Feeder age and condition, maintenance programs, etc.

'OMENTARY INTERRUPTIONS
1'OI' V7 momentary interruptions are a much greater problem than for most other feeders. Even if exposures
don't result in power outages, line faults do produce sags and spikes. Lightning produces powerful spikes,
faults can drop the line voltage momentarily to very low values. Especially motor starting loads cause voltage
dips, this is not as large a problem for V7 as in some other places, because there are fewer large motors, but
longer lines magnify this problem. Any load or fault interruption is followed with a voltage spike as the line
inductance (electrical inertia) acts to maintain current flow.

> V7 is a very long feeder with about 350 connected primary miles. This all leads to lots of exposure to
voltage dips, which act a momentary service interruptions. Lightning, bird-related faults, conductor
"slap" (conductor movement in the wind) is more frequent. Snow or ice can cause upper conductors to
sag into lower ones or sudden "unloading" causes lower conductors to flip upward into higher
conductors. A much larger incidence of line faults is the result of all these factors, for this feeder. There
are many protective sectionalizing devices (breakers) along the feeder, these open and close
automatically as problems are sensed and eliminated. Breaker interruptions result in momentary power
interruptions every time.

> This feeder is very long, customers are very remote from the substation. This translates into many miles
of line with electric resistance and reactance. A surge of current through these lines creates substantial
momentary voltage drops. The same fault or starting load results in greater voltage dips on long feeders.
What is a minor nuisance on some feeders, frequently acts like a full momentary service interruption on
longer lines.

This line has many more temporary current surges than most feeders, as described, because of the excessive
exposure. Then the line is longer (and the conductor is quite small). This means greater impedance to power
flows and greater voltage transients.
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TYPICAL SOLUTIONS
*I* The most typical solution is to "divide and conquer": In some areas additional feeders can be extended.

This is not a good solution when the length of the extension is more than about 5-10 miles or many
miles of line remain served by individual sources. Construct new sub-transmission lines if needed and
new load centers (substations) are sometimes essential. Split more extensive feeders into shorter
optimized feeders.

°2° Multiple sources will not prevent interruptions, but the most serious interruptions can frequently be
shortened by transferring affected customers temporarily to an alternate source. Multiple circuits on the
same physical structures can help with some problems if the shared length is not too long, but these are
not independent sources. Each circuit can affect the others and structural damage affects all attached
circuits. Also, these facilities are expensive to construct.

*i* Upgrade existing lines (structures, conductors, voltage, etc) where feasible. This works best where the
line configuration is not a long radial configuration, but where most primary line exists in significant
multiple lateral branches, the source may be shared, but each lateral functions almost as an independent
mini-feeder otherwise. Even newly upgraded lines are subject to damage or interference from various
hazards. Excessive feeder length always leads to poorer feeder performance. In any event, feeders
exceeding 50 miles of total primary or with a long radial source will deteriorate in quality of service
delivered.

POWER QUALITY CAUSES
Primary feeders with long, small, conductors have high electrical resistance and inductance (magnetic
properties). As loads increase voltage is reduced at points progressing away from the substation. At a certain
load and distance stead-state voltage regulation becomes necessary. This is very true of V7 feeder.

`multiple Voltage Regulators in Series: As loads further increase, additional voltage regulators become
necessary, For feeder V7 a total of 5 voltage regulators are in series to reach customers in Patagonia and
Carmelo. Steady state voltages are well maintained as long as controls don't malfunction. With voltage
regulators, timers are necessary to avoid continual tap changing which would soon wear out the internal
mechanisms. The substation must be set fastest, while the most remote regulators are set slowest. So, 20
seconds, 40 seconds, 60 seconds, 80 seconds, and 100 seconds, for example, Source issues are handled fairly
rapidly, while voltage fluctuation affecting only the far ends are handled much more slowly. Rapid voltage dips
caused by momentary surges or faults are not dealt with at all. If a disturbance caused the loss of significant
load, high voltage will occur all along the feeder until the regulators "time out" and deal with the steady-state
voltage. There is a problem with transient voltage regulation on V7.

Extensive feeder miles and customer transformers: Longer, more extensive feeders are affected by widely
distributed hazards, such as lightning strikes, wind, trees, deterioration, accidents, birds, animals, etc. Although
systems, devices, and procedures attempt to deal with these hazards, lines are affected and faults occur. A
feeder with hundreds of miles of line and thousands of transformers experiences more faults than shorter
feeders. V7 is the most extensive SSVEC feeder now in operation, and it experiences a large number of faults.
These act in conjunction with the high line resistance and inductance to produce voltage fluctuations. Higher
voltage (more than 6% above nominal) is referred to as swells or spikes, lower voltage (beginning about a 9%
below nominal) would be referred to a sags or dips. Fluctuating power might be referred to as "unstable", or
small fluctuations that are repeatedly visible in lights are termed "flicker". All of these occur at a much above
average frequency on feeder V7.

conductor inductance and capacitance are near matches: As it happens the source inductance and the line
_pacitance on feeder V7 are more or less matched or "tuned" by chance (especially as many miles of

underground lines have been added). This results in types of electrical "resonance", "harmonics", voltage
distortions, and similar phenomena. The harmonic content has a standard industry set maximum. SSVEC
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testing (not yet extensive) indicates that about a 7% harmonic content. This is at or above standards for modem
electronics to perform optimally. Additionally, during lighter load periods, voltages in the Sonoita vicinity
(near mid-feeder) are rising well above standard steady state limits, because of these feeder characteristics, even

>ugh the voltage regulators next "upstream are appropriately maintaining voltage", a significant voltage "rise"
is occurring at these times.

V7 is seriously experiencing all of the above power quality issues. This type of issue can prevent voltage
inverters from functioning.

CONCLUSIONS

>

> Delays, for economy, expediency, out of customer considerations, and for legal pursuits, have amplified
the problems on this feeder. SSVEC initiated actions well ahead of serious developments, but
subsequent unanticipated delays are leading to serious feeder performance issues right now. The voltage
performance issues (not necessarily steady state voltage levels) especially need serious attention now.

> This feeder V7 has severe issues right now, and gradual load growth will very soon (if not during the
next severe winter storm) begin to require power curtailments during peak periods of customer demand.

> Solutions are needed soon to the many momentary interruptions, sags, dips, etc. These are causing our
customers real management issues and SSVEC wants to solve these problems.

> If all the other issues can be resolved, and the feeder can be separated into smaller feeders, good
sectionalizing design, maintenance, component upgrades, etc, can result in excellent rural electric
service to this area.
Some seem to feel SSVEC does not want non-traditional solutions. Actually, SSVEC desires any cost
effective, reliable, and predictable methods to allow us to optimally and satisfactorily serve our
customers.
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Caz/se No. 0 Outages H011119

Overload 1 2.0
Tree 1 2.0
Underground Fault 2 10.0
Ac'cic/ents 3 10.5
Animals 3 25.0
Other 5 6.5
Wind 7 21.0
Birds 15 22.3
Lightning 21 39.9
Unk/zown 25 42.8

2008 V-7 AND om-:ER FEEDERS (CONNECTIVITY} OUTAGE DATA
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239.75
392.22

1828
2639

0.13
0.15

J-3 Kansas Settlement 197.05 1202

4299.75
4657.97
3409.05 0.16

1 . Three feeder lines have higher outages there V-7, with twice the outage
hours per customer.
2. Only 1 V-7 outage was due to "overload" impacting 1 customer.

Analysis prepared by Jeanne Horsmann and Gail Getzwiller; Sonoita.
Ref: as VEC 2008 Feeder Outage Data (without November)

In 2008, there were 80 outages./"or total of 180 hours on the V- feeder. Note November data was not
provided; however, 12 months of data are shown as January 2008 and 2009 were provided

50 Outages (63%) impacted 1 meter (C`auses.° 18 unknown, ll birds, 1 I lightning, 3
animals, 3 wind, 3 other, I overload)

7 Outages (9%) impacted 2 meters (C'auses.' 3 lightning, 2 birds, 2 unknown, l Other)
5 Outages(6%) impacted 3 meters ((`auses.. 2 lighting, I birds, I tree, I zmlmown)

ONLY 3 Outages (4%) impacted a significant number of people on the main line with causes as
indicated:

l impacted 1, 700 meters- cause "Other"
I impacted 580 meters - cause wind
I impacted 450 meters -_ cause wind

0ther.s, I impacted 60 meters (cause "accident"), 1 impacted 45 meters (wind), I impacted 40 meters
(lightning), I impacted 20 meters (birds), 1 impacted 12 meters (undergroundfauly
The causes for V-7 outages in 2008 were as follows:
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FEEDER AVG Hours Out AVG No. Customers Effected AVG Consumer Hours Out
VS 270.7 2735.95 6883.131
R E 63.05 1134.81 2675.755
O5 43.86 2054.60 2004.806
K2 113.63 576.45 1568.918
JO 98.25 759.90 1332.726

10 Year Average of Qutages
Tool Hours Off - By Number of Customers
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Cl The above data is correct for 11-months in 2008. HOWEVER, industry standards
followed by SSVEC typically analyze outage data for 5 or 10-year periods in order to
identify trends and statistics for problem feeders.

U The Outage Data for a 10-year period indicates the V7 Feeder is has the highest outage
rate on the SSVEC System.

U Uutage types stated are consistent with system configuration. Majority of outages on
typical rural feeder only affect one customer and V7 is a very long rural feeder:

U The area of concern is the actual number of CUSTOMER HOURS affected by the outages.
Although there are over 160 HOURS OFF affecting one customer, that is diminutive
compared to the number of CONSUMER HOURS affected by the HOURS OFF of >100
Customers:
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( TABLE 6

NRECA Reliability Survey

APPENDIX - Definitions

SUSTAINED OUTAGE INDICES

Average Service Availability Index..- ASAI is a measure of the average availability of the sub transmission and distribution
systems to salve customers. It is the ratio of the total customer minutes that service was available to the total customer minutes
demanded m a time period, It is normally expressed as a percentage.

ASAI Customer Hours Service Avczilczbiliqy

Customer Hamas' Service Demand

Svstem Av€f8He Interruption Frequency Index (Sustained Interruptions) .-. This is defined as the average number of times that
a customer is interrupted during a specified time period. It is determined by dividing the total number of customers interrupted
111 a time period by the average number of customers served. The resulting unit is "interruptions Pei' customer".

SAIFI : Tore! Nzmzber of Cz1sz'ome1- Interrzqations

Total Number of Cz/sz'omers Served

Svstein Av@raEe Interruption Duration Index ._ This is defined as the average interruption duration for customers served
during a specified time period. It is determined by summing the customer-minutes off for each interruption during a specified
time period and dividing the sum by the average number of customers sewed during that period. The unit is minutes. This
index enables the cooperative to report how many minutes customers would have been out of service if all customers were out at
one time.

SAIDI : E Customer Interruption Dumrions

Total Number of Czfstolvzers Served

Customer AVCFHQG Interruption Duration Index .~ This is defined as the averse length of an interruption, weighted by the
number of customers affected, for customers interrupted during a specific time period. It is calculated by summing the customer
mrttutes off during each interruption in the time period and dividing this sum by the number of customers experiencing one or
more sustained interruptions during the time period. The resulting unit is minutes. The index enables utilities to report the
average duration of a customer outage for those customers affected.

Customer I11reir~Ifzgvtion Durations

Total Number of Customer Inrerrz/prions
CAIDI :-

9
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CBEMA Curve. A set of curves representing the withstand capabilities of computers in terms of the
magnitude and duration ofthe voltage disturbance. Developed by the Computer Business Equipment
Manufacturers Association (CBEMA), it has become a dh facto standard for measuring the
performance of all types of" equipment and power systems, and is commonly referred to by Mis name.
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ITIC Curve, The ITIC curve was derived by a working group of CBEMA, which changed its name to
the InfOrmation Technology Industry Council. This derivation was developed in collaboration with
EPRFs Power Electronics Application Center (PEAC). The intent was to develop a curve that more
accurately reflects the performance of typical single-phase, 60»Hz computers and their peripherals, and
other information technology items like copiers, fax machines, and point-of-sales terminals. While
specifically applicable to computer-type equipment (as with the CBEMA curve), the ITIC curve is
generally applicable to other equipment containing solid-state devices.
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Frorn: David Bryan
Sent: Wednesday, February 18, 2009 1: FT PM
Ta: Torey Bell, Phil Asbury; Ron Orozco, Vic plumb, Ricardo Garcia, Bobby Bernal, Anselmo Torrey
Subject: 2009 Outage Study
Importance: Low

Everyone:

If you have time and wart to, please review the attached and provide any comments.

I did some analysis on which feeders/subs were the worst in terms of outages. Also, tried Io look at causes cit
outages for overall design issues. Attached is a summary of the analysis.

Thanks

David
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2009 Outage Study

DJB Summary:

For the 2010-12 CWP, I wanted to list the 10 worst feeders in terns of outages and have
a project to concentrate on them for reliability issues. Each feeder would be reviewed for
corrections for unprotected taps, lack of lightening arrestors, and coordination problems.

There was quite obit of data available. Hand-inputted outage data was available from
1992 on, the total count was approximately 12,300 individual outages with over
1,000,000 consumer-hour outages. The data appeared to be valid and consistent.

Other than V7 and O5 consistently coming out as the worst feeders, there wasn't any
clear indications of which feeders were worst than the others.

There were clear indications of which substations with all feeders aggregated had the
worst outage records. The subs, in priority, were:

Huachuca West
Mescal 25kV
Ramsey
Keating
Hawes
Kansas Settlement

Attached are several summary pages.

For design issues, many of the outages are wind or lightening caused. This speaks to the
issues of the need for wood pole replacement and increased use of lightening ancestors on
the system.

DJB Recommendation

Three of the substations above will have significant work done in the area with the new
Sonoita, Cottonwood, and Hereford substations. I suggest working on their feeders as
part of the prob eats already underway.

Data available
Also available are:

1) Spreadsheet with the data,
2) Printouts from spreadsheet showing work analysis.



Sub

AYUKWQ

TABLE 9

Gepnietrsn
mean

;**

J )

0
1 2 18
i 68 I 1

D()

6
1 O 1 ell 14
1 I 1?

£6
I t ff) 281)

L- 1 1
4

2 4
:if

I."
. 3

in .

21)

I 0

230

Q "5~*1
19?1

'

22,

.Hick
Ranking
1992-2008 .

of Substations on various metrics .-

YJ

W

M

99
TO

14

3

9

6

8

5

8
2

7

t

113

I

.25

12

8

2
5

numbers are the worst. Data is from

min

20
91

22
IN

2
4

5
1

f

22

1
v

inti

9

4

3

I



»|.ml C18l'l wars2'~»3£'» s
n am 1i

fJ iu n ld CC%l lSI4 R .1 t..vies:

:

m

X\'1`» so» o N F4495 *
044.-ren we L)

Using
number of outagleE'

2005-8_data only, list of worst feeders by number of consumer-hours and by

L l Fm)

.
-;

r,-

.5.l_»la
Fa
133
F L
L E
T !
1 :
r»r
-1.2
FT
a s
F 7
H '
r :
,is
C i
4 1
I I

FT
we
. i t
l4 l : E
L H l \
r e

UP
La
lr-
M'
ra
As
5.5
' I i
i f I
as\ 1

i s
112
I e II
a l
LH
m
'f.l
I'l:
ll I
9-gms
is
F H I '

N a
m
UC

FF'
ET
i*.1
'\ 2'
J In

T I
:=3
U;

3 :
nuns

1i'§1.rl=
15
Tl 14
1414113
Ha
J IM*
Nl99

nyasam '

neut
-Se*
ran:
.B
ems
vs
M
iv:
:z
4
l l

. n
Asa it
rI

1498
. Lava:

1n1n-. qlq 1.980
1.I>'E.i'
1221
u s

_1 . w 1
1844

...__i'fF5
s-:s5
311

- - g n - -n E'-4
nn n - .a la

! 3 .
l l - - -  2 4 9 .

7186
1-72

4 - 5 6 8
sol
585
5 "
.gg5
.gr a»
.191
EIB
ac4
aw
err
IF
.ICE
9 1 1 .

5.9.8
144
!'F"

_  ` 1 4
. -  1 - . . \ -  1 ' * ¢

.. -n 1F=_

I |

1  I * l
\. i '\ l i '

! 1 a.il'=»|-- 1n1 n n. 9  n
1 E-

s a n s
2 3 9 8

. * - _ . 2 8 5 2
2.-193
2 .418
2 .175
2 .148
A u s
1 8 9 8

_ 1.e-14

L M .
1.165
1 7 4 2
1 ir-11_

'Man

In11 '
..

i1.9

F 5 7 6 1
s u m
$110
we:
'! :Sn
mom
14.119
1287
12141
| IM:
10411

S 5 1 1
m a

11.451
v.- lar
6 . 6 5 9
s z s u
n o
w s
6. =51
591-1
4 e a

TABLE 19

F I
T M !
i s
m o l !
H494
FL
l h - B
Hsu:-
I' 1

|§|:E-
12
P I
IM- I
CHI-!
II-E'l.i':
FE' 'B
| EGG
=:=suli
GT
i2fd 'E
q :
TG I J
l.°.1.
181 I

'i'-Eli

us
as
on
re
gr
: |
'TJ
|.*
|. :
w
ua-
rr
m.q
.:\
us
FT
| :  I
u s
n o
b l
Cal
1 3
4 1
5:7
57
: I
I-53
i v
82

14
PIP
TO
vo
E?
i s

pa
£ -
H I
As
Na
Ea
S?
pa

WE

m
AS
W?

M I
F?

F5549
W ah

.13
,_:_
F' .

rr-z

-4-1

4 3

l ?

i-14
x -

N i
955

14.1
I -:. T 1:?MF;

207
son

153

E51
qs.

:-1
1,4

|'
r .

\..!w
l1J ...x

P l

.4
. 81:2
2 1
8 1

lai-; .......-E£ac-

1:
In  - i  - . - \ p ~ . ¢ 1 8

' 8

1 9 .
'*.|

4  " 1 q , ___._!$8
1 8

l»l
_. I I

_ 1 3
ms'

1 8

. 1 1
1 :

3 3

8 3
. 3
8.-2
'52
t o

25

s o
4 8
4 :

..°13.

4 1

112
5 :
5 8
5-a
5 3
£'2

m



"\\l¢l-¢1---- -.,_ - |nan-1n*n- -- -
9

.-_-.1¢1l" ..._.-....: g C. /404-08 I 1964
» C ;

*aL u J t K 2 \ S

_ /4,/¢.;;l

ZCIJ8 1 /w4 na»'

( " » + . ¢ s s / A 7 )

I

(O7/lc (JMS //£5
4°»1>.

'l'al~¢f SI los*-
' B/=41> .

c ~/44:/gc; 4//¢/4/1
kw /A nm/ <'v.1v$7*4

444441 4671/r»4_;eJ 84/4u/¢w Aw;
44(5

C/6444 02

41/61658
94.

M t c l u d £ 4 4c 1l./k

/441in
448

CC'/1/4l

),Q5 5.4frmy
,<7

/1644 W./A
4/ /vs I(mm/Pc(

FeM  ' g t 644 / .
5@ v te f M

a m Z 4 44

Av /qt' *'*~=4`<'¢1g»v/J$ ,-
IQM-/- /6 549!
5 7 / 7 0 4 0 4 5 4  1

4a~

# Q -7'
1 4 4 / 9 f ) 5 4 /  1 6 / ff €%/'

MILSOFT .B

I
: 3

;

...f t

1 ¢'*{!i) 54= -,.-= 1 :ssh -== .PM ~: ' f " = l l L Hr i ! u ; .  ' ' . i >!Hii<H'r'=

. 4

l



)

.L-"" .....
1 l /

"44.'~4'€§$.< I..
. -W

V 1I
re . 1'"-J:<L L/ Jr-"..1.8..I! L'I14/'  ;

. 4 / '
/

Al n _s Jr: ..'¢

.1

..942

_ .
J ) "4=.*»f: 11.

/4/
Mr-4,4 »4' , _

09.3
in

1

L/ WE
122.

MY
Fu

I

WB *¢&.{1£4 2

<* }

to ,s

C015 "-/.."-EA .92412/<.
I 4 / 6 4 4 8 4 0

._ 21..

\.. 4 "

MILSOFT

I

9

3

I

C

1

l

I ; L
#F m

c

1

i.\lilH'}*TI>

v



.,§~= -.: .

.z4
usu
TA14
TJ11
TAta
vs
WE
T o
RE
vsua
us e s
HE
HE
JO
x i
X I

JO
TA1s
FB

?.41E.'E
15.429 ea
15 Ur Eu
n e s s  w
5 Las W
.°.r::u»as

1-1 M -:re
5.947 SO
a me so

pa ass as
' 3 4  m a :
24-IEL84
u s e  M l

PP no TO
-1675 w

54725

1.7549 ec-

aa
l5IL2'3*BuI'

F.-'IIJE us
*.81!.*Fi:\

111515:5
1.12ai I ll

.,-111

Number al Genmdrie "

=='e.m:
8»41

12M
¢32.fn1
l'i.lw
1-asm
11-5 r-1l
as W

ml an
sos on

5 ca
amen
ea-ao
D un

as m
pa on

.Susan

18.41 I
.L._":.;,

8.\2*G
2:19
1 114

é-5.89
.E1l\.ilil

3.259 4
2.42
03?
a.14

n uh
D DI
l:Ll)l

" 4

* 5 0 8 1 *

ala i i
use r
2:281.n
a.a¢l.se
l.'111a.e»
1.141112
I_;-9l11)
1 111.72
1 ors.7s

w a s
948 Er
l@4G\
nu an
sauna
aaa91
m 59
Ins ii
ala Eu
ala TB
aaa34
£5 r.:
940-80
ewu.a4.
599.|58

11754582
9.1)1
-nm
0.01

19-gi 8.1

72.26

81; 41

-81l 1

3983

18 uh

81

3 4 1
a 1s

158?
41 .15

3"'.'Eé=

1147

=l £15
:I3 7

£,301

#Cd .

€1'\:¢1g1g'F1g¢§1¢

Lengt h

l11

1.3 1 n
5151

it. 18

J:.HB

'LII

Ilin]

-114:DUI
001

see H
58.111
an as

G m
uso2s
42404
ala as
an EB
:ahs
cl 01
001
um

no. is
585.11
Ames
1.1-nw

0.91
am

asana
MB is

M1
.54.l(l
I Ii? 74

='17

..'l 35

I 1.1

.\'| 35

.

vis
1I»l I'-Tl"9.M

an -.Fe
WLM
some
44.1 r
11121
-IM .4 I
-I13.25

11 ;_;_

au.-I4

[L1-1
1129

. |

IJ. m
323.73

111" 5

-1 11

ll .13

i

HSUB
'is
K1
NO

is
vo
1s11
TI
we
05 s
ossa
1A1a
XB
R1
SSUB
DO
asks
m -
05 A
TO
m
us
as
As
UT
asks

21 .95655

3.4-13 is

3.527 Sn

:l.1i[!6 E it

31 1li$81.'

'fn EJ1l.l.lslr̀

1.':-1: £41
1.11"'.'i~IJ

:'?.-1811-.is.=

B.'F5»E'.:"V!
! 559 ¥1I
3- M-3 ET:

3.885 ; 1

.13 £41
0 "

IE- 3C=*J..'5

a. 152' 75

'3:,2_€-,'8
458138.53

.1.379 as

3  4 s r . a a

1 -17? '55

287.08

5? an

3 DLI

R E  m

2T£.i\l!
5,11I? -131

a m

1 [qs

!55.80

2(l3.l_-,3
l u l l

- a a n -

8 |°.Il:1
588 . W
E*8' lll_l

I 5'5.i'*J

35 [IT

EI rlrl

by UD

I3-l.{ll8

r-J UI)

3.89

Cl 15
"go

'sense
again
In 'S
1' 57

ae-I so
581 07
Satan
assn
:Asa
1 -as
ass
;1~l-I

sums
ass.m
+1-ua
anus

1.55
021

318.67
.mass

DM
me5-1
93:4
hi m

1z1.¢slr
ms
DIE!

9944
sans
M1

:eases
I42m
a l a
MG

15:9
Sn as
n m

MIN
fig

N89

om
nm

N 8 8
zr

1858
981

152 is
11132
I-I! :m
m.m
o12
o Ce
om
(I (II

man
-1491
024

TE21
a w
0.61
41 a-1

»'2.a»:
4.61

14515
£093
11.24
n8-1
o m
ILL
01-1
n 12
Nm

'-1-III.4¥
ua11
IJ 1:
D.0'I
u 12

318
will

12 Ra
ma

F? -l'J

SLIIIJI
21829
E285.77
9.8!16
1 wanna
I.44142
1 s=a~a.1n»
I ITBTI
1.-11.11:-
neo as
maul
ia4al
91415
88500
sour
an1.su
:nor
U1L86
c a n
emu
An n
Ewan
52624
Sr-asa
579 as
575 as
17028
names
snow
51421
-15141
41a as
ams
an as
a11.»Js
EC-1 M
362.71
ws as
snnss
saaal
I-III Sl
298.73
man
E508
zasw

mess
ems
au-me
'ir»8'71
me-ss
alnxa
81981
8rk11

;;.;r.1
:was
men

214 as
c- r-1
o 111

so 'is
Mann

(I l'll
441.75
Ar 'QS
51&
mm

9*\.E8
W as
u.u1

41.75
l*01

107 ms

:I Eh

6Iii;

45 .i 1

I"i '34

15 m

§':¢I F11
1.* '3

l l  58

F: 4.1

13 :~8

-1. 13

\'\ .1111

-J 11

l:l 17

fhwgi n M l'».1vv£rr-an 11 E09 AM 2"'I1-"3€l\1*

This and next 3 pages, using 1992-2008 data, listing top 40 or so feeders in terms of
outage metrics, and then sorting by metrics.

wall-u

mum



iv:
!.Is
'RS
JO
O14
02 *
K:
1-1-_u

i s
w e
NO
N I
05 .»
TO
WE
H 1
v o
M 1
B E
F T
p s
M-I
x i
E s
JO
XB
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AreaService LocationsFeeder Substation FeederArea Service Locations..Substat.ion

A
R
E
A

1

A-1 North
A-3  So uth
A-5 W  est

SS.San Simon
B17338847

(Redtai!)(pcB RT12)

34
194
273
501

8.3 Norlh & SDU\h
B-5 East
B-7  To wn

BW.Buwie
B14034852

(Redtail)(pcB 9T12)

BB
10

375
471

North
South
West

RA.RAMSEV
L0601 B620

(San Rafael)(PCB 005)

R-1
R-2
R-3
R-4

506
754

2208
1010
4478

S-3
S-7

South & East
North

TM.TOMBSTONE
108034370

(San Rafael)(PCB 004)

KG.KEATING
KOG021388

(San Rafael)(PCE! 001)

T-1
T-2
T-a
T-4

Wes(
East
South
North

1418
807

1488
3B0

4091

SV.SIERRA VISTA
JOG348613

(Kartchnef)(PCB 005)

U-3
U-5
U-6
U-7

East
South & East
South & West
West

654
B70

1489
82B

3841

V-7 Sonoita 2424
2424

HW.HUACHUCA WEST
105136152

(Kartchner)(PCB 003)

W-3
W-5

North & East
South

1260
1527
2787

HW.HUACHUCA EAST
105135152

(Kartchner)(PCB 003)

X-1
X-7
X B

West
South
North

HW.HAWE5 WEST
K071823B6

(San Fla1ael)(poa 001)

2075
1997

465
4537

X 3
X~5
X-G

HW.HAWES EAST
K07182386

(San Flat aeI)(pCB 001 )

Spare
East a. North
Spare

0
944

0
Q44

av.aELLA VISTA
JOG361267

(Kartchner)(PCB 005)

Y~1
Y-2
Y-3
Y-4

West
South
East
North

1042
514
679

1404
3539

PELPUEBLO
K07068B48

(San Rafael)(PCB 004)

Z-1
Z-2
Z-3
Z-4

South
South 8\ East
North
West

204
360

2079
2514
5157

A
R
E
A

5

A
R
E
A

2

C-1
c -2
C-3

Spare
East
W est

D
1
D
1

BO.BONITA
X09248945

(s1ewart)(pcB ST11 )
(F1edran)(pca RTE al

D-1 North
D-5 South
D-7  W es t

108
342

55
515

MN.MORTENSON
X0924B9B9

(Stewart)(PCB sTd 1)
(Redtail)(pcB RT10>

E~1
E~2
E-3

North
West
East

ST5TEW ART
AL D341089

(Retai l)(pcB RT10)

74
22s
72a

1026

WXWILLCOX
011051 150

(apache)(PCB 013)

F-2
F~4
F-7
F-8

Airport Rd.
East
Stewart
Willcox

1250
94

910
B73

3133

H-3 North
H-4  South

398
1510
1908

CC.COCHISE
E1 D104649

(Apache)(PCB 015)

J pa
J-5
J-7

North
South 8 West
East

KS.KANSAS
EL 126BI/1 I

(Apache)(PCB D14)

598
ABU
170
92a

K-1
K-2

Ngflh
Earl

33
798
B31

CA.CHIRlCAHUA
G12101345

pApa¢he)(pcB 014).

A
R
E

A

3

WB.WEBB
H12331388

(Apache)(PCB 014)

M I No1\h
M-3 Eas t
M-4 South& Elfrida
M-5 We$l

222
146
504
125
997

n- 1
N-2

North & San Bernardino
South

431
607

1038

MC,McNEAL
K120B8BB1

(Apache)(PCB 014)

972Fledlail PCB RT12 (Bowie / San Simon)

Stewart PCB ST11 515(Bonita / Morlensori)

1026(Stewart I Bonita' I Motenson )

2133

Redtail PCB RT10
'cuslumers not included in the total

Apache PCB 013 (Willcox)

3794Apache PCB 014

9264Apache PCB 015

9572San Rafael PCB 001

5157San Rafael PCB 004

(Kansasl Chirichua / Webb I
McNeal)
(Cochise / Mescal 25 KV / Mescal
12.47 KV / Benson I St. David)
(Hawes East/ Hawes West /
Keating
Tomb-ione I Pueblo

San Rafael PCB 005 447B(Ramsey)

Karlcher PCB 003 5211(Huachuca West/Huachuca East)

Kart cher PCB 005 7480(Sierra Vista / Bella Vista)

T
o
T
A
L
S

A
R
E
A

4

O-3  Eas t
O-4 Benson

MS.MESCAL 12.47 KV
Fos049071

(Apache)(PCB 015)

EBB
961

1749

O-5
O-B

MS.MESCAL 25 KV
F06049071

(Apache)(PCB 015)

2049
5B5

2534

P-5
P~7
P 8

BE.BENSON
F07076141

(Apache)(PCB 015)

East 8¢ South
Pomerene
Airport Rd.

902
528
632

2082

Q-3  Nor th

Q-5  South

Q 7 Apache Nitrogen

SELST. DAVID

G07075177

(Apache)(PCB 015)

575

324

11

911

Total Customers: 50603

TABLE 11

Sulfur Springs Electric Cooperative 6.4.2

2008 Year to Date Number of Service Locations (Normal Configuration) Data Compiled: November 200B



RELIABILITY SOLUTIONS IMPLEMENTED FOR HIGH OUTAGE FEEDERS

OF FEEDER:

The O5 feeder has historically shown a potential for high growth. Because of this and the limited
flexibility of this long feeder it has recently been the focus of many recently completed, or proposed future
upgrades. Within the last few years two large portions of the main line have been completely rebuilt and
upgraded to larger conductors. in conjunction with these projects coordination/sectionalizing studies
where conducted and protection equipment was installed to limit exposure and large outages. A new
substation, Cottonwood, is currently in the commissioning stage. This substation will significantly shorten
the older portion of the feeder by several miles. It also provides the availability to split this circuit into up
to six smaller circuits to limit exposure. Along with all of this, there are several smaller upgrades
proposed for the upcoming work plan that is in development. These include, but are not limited to,
replacing and/or upgrading the remaining two sections of the main line that have not yet been done,
upgrading an existing tie line to provide additional backup capacity to a portion of the circuit, and installing
a new underground tie to a commercial area that has no backup capability.

K2 FEEDER:

The KG feeder is an unusual feeder. It is really two feeders in one. One mile from the sub this
feeder splits. One section feeds an agricultural area. Because of significant load growth in the last five
years, a lot of work has been done in this area to increase capacity and reliability. The second portion of
this feeder is very long serving a very large loosely populated area. It has a significant amount of
overhead line which results in a large exposure to weather related outages. In the fall of 2008 eleven
miles of this circuit where rebuilt with a primary goal of increasing reliability. The majority of this project
replaced a single phase line with a three phase line splitting up the service area in hopes of significantly
decreasing the severity of outages. During this project approximately 30 sectionalizing devices where
either added, moved, or modified to make the circuit more reliable.

JO FEEDER:

The JO feeder is similar to the K2 feeder in that it not only serves a very large irrigation load, but
also serves several areas of very sparsely populated residential load. This feeder has been the subject
several small upgrades in the recent past, along with an upgrade of seven miles of the main circuit
leaving the substation. Because of its age, and significant amount of exposure JO is high on the list of
priorities for future sectionalizing studies as well as maintenance and pole replacement programs.

RE FEEDER:

The RE feeder is in a rapid high growth area of large subdivisions and large upscale residences.
Because of this and the limited flexibility of this long feeder it has recently been proposed for an upgrade
which involves the installation of a new substation, Hereford, central to the load area, and nine miles of
new 69kV sub-transmission line, This substation will significantly shorten the feeder by several miles. It
also provides the availability to split this circuit into up to four smaller circuits to limit exposure, Along with
al l  of  this,  there are several  smal ler upgrades proposed for the upcoming work plan that is in
development. These include, but are not limited to; replacing and/or upgrading the existing distribution
sections of the main line, upgrading an existing tie line to provide additional backup capacity to a portion
of the circuit, and installing a new underground tie to a residential area that has no backup capability.

Daniel Wilson
Standards and Line Design Engineer
SSVEC
Willcox, AZ
520.384.5498



SECTIQN B: DISCUSSION oF WORK.;>LAN QEVELOPMENT

The Work Plan Development Process

l
2
3
4
5
6
7
8
9

10

The workplace was developed using the following stepsl

Svstern Analysis - The Milsoft© WindMil distribution system modeling and analysis
software package was used to evaluate the distribution system for voltage and arnpacity
issues. All feeders outside of Sierra Vista, Ramsey RE, and the Sierra Vista substation
were modeled using 2005 system configuration and 2006 summer loads. All other Sierra
Vista substations are not modeled yet. In lvIilsoft©, loads on each of the feeders were
grown significantly to see if any problems [voltage or arnpacity] occurred. Other than 5
areas of concerns, which were already known, there weren't any other issues identified.

Coordination Meetings - This was the "heart" of the development of the workplace.
Coordination meetings were held with Engineering, Operations, Construction, and ICS
personnel to seek input on project identification, project need, and project priorities.

Meeting with Senior Staff Review and Approval -At the May 22, 2007 regular Senior
Staff meeting, Engineering presented a detailed review and discussion of all projects
proposed at that time. After some discussion, a list of projects to be postponed and not
included in this workplace was developed. Criteria used in this process included cost,
need, and workforce capacity to implement projects. All projects presented in this
workplace were presented and approved by Senior Staff at this meeting.

Communications Projects The Technology Manager presented narrative and cost
estimates for proposed fiber optic and communications facilities as well as the automated
meter reading plan. These projects were reviewed and approved as presented with the .
exception of one Fiber optic project which was postponed.

Input from Accounting and Finance -Accounting and financial information was provided
accounting and finance personnel. Recent trends in expenditure in various cost categories
.were provided to Engineering and used in deriving estimated amounts for the 2008-2009
timeframe. Recent closure of a number of older work orders skewed this trend analysis
and every effort was made to account for this abnormality.

Areas of Concern

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Six areas of special concern were identified prior to the development of this workplace. Each
is discussed in detail below. They are:
(1) Feeder RE .. Hereford/Palominas area
(2) HE [Cochise/Sunsites]
(3) VS [Sonoita/Patagonia]

(4) WE [Huachuca City/Whetstone]
(5) OF [Cottonwoods I6/Mescal Lakes]

In addition, the overall condition at SSVEC's aging 69 kV sub-transmission system is of
concern and is addressed below.

2.

4.

5.

1.

Page 6 offal



48
_lo

50
51

Feeder O5 - Cottonwood. JO_ and Mescal Lakes Area
Electric service to the Mescal Lakes, JO, and to the \K est and North of these areas is
presently provided by a single 25l<V feeder designated OF, which e<tends firm the
fvIescal substation located near I-l0 and Ocotillo Road in Benson to SSVEC's
Western-most boundary in Pima County. Fhe three-phase portion of this feeder
extends approximately 20 miles from the substation where an additional 35 miles of
single-phase line completes the circuit. The feeder consists of #4/0 CSR conductor
from the substation to Ocotillo Road, then 336 ACSR to SSVE(,'s new Benson office,
then l/OACSR to the steel pole on the North side of I-l0/SR90 interchange and then
#4 XCSR conductor the remainder of the way. See area map on the following page.

the concern in this area is the rapid growth primarily from large underground
subdivisions such as Cottonwood, Kartchner Vistas, and the fu'uL11.e developments
further South. This load, compounded by approximately 5 MW of new load growth
in the J6 and Mescal Lakes areas, has created a conductor overload on portions of the
UP feeder.

53
5 4

55
5 6
5 7
5 8
5 9
6 0
6 1
6 2
63
6 4
6 5
6 6
6 7
68
GC)

7 0

lo address this concern, SSVEC recently started to upgrade conductor size on the
portion of the feeder along 1-10 from Holiday Inn Expo ass to the I6/Mescal Lakes
interchange. This upgrade will alleviate much of the overloading problems euirently
being experienced

SSVEC Lecently acquired a 'substation site adjacent to the new Benson office facility
and associated rights-of-way to complete the of kV sub-t1°an91uission line firm St.

id al <;L'£iF=1t~ 111- ne 'Ur Jo' mud 2u"~
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75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

Feeder RE - Hereford/Palominas Area
The following graphic shows the area served by the RE feeder out of Ramsey
Substation. This 12.47 kV line serves a fast growing area in the Southern part of
SSVEC's service territory. The feeder has one mile of 336 ACSR conductor , then
2.5 miles #4/OACSR, then four miles #1/OACSR and then #4ACSR conductor to the
end.

SSVEC had planned to build a new 230/69 kV substation and power delivery point
North of Benson. This new facility, the Sloan Substation, has been postponed in light
of the recent downturn in the housing market and would likely be the next upgrade for
the area. The Sloan Substation will eventually allow for a 69 kV loop to serve the
Mescal, Cottonwood, Guindani (future substation), St, David and Benson substations.
This loop will allow for additional load carrying and back-up capacity in the area.

Should the recent downturn in the home market reverse and significant new growth
occur, additional upgrades may be necessary in the area - but this is not expected
within the term of this workplace.
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Recent rapid growth is a result of large underground subdivisions such as Kinjockity
Phase I, Continued growth is expected in this area.and larger homes on large lots.

f ` }
CO ¢*\

SSVEC owns the Miller Substation site located near the intersection of Y-Lightening
and I-Ie1.eflo1'cl Roads. The Long Range Plan analysis started in 2006 shows that this
substation location is too close to die existing Ramsey Substation and too North Oi'
the new loarl center.99
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Uplions considered were:
a. Build a smaller Miller Substation at the existing site and 'build a second and

similarly-sized substation ftuther South in the Nlturc,
b. Build Miller Substation at the eNsnng site, retire Ramsey Substation, and

install a substation i11 the fume Bel\\ hen Miller and Has es,
Don't use the Miller site but rather build a new substation to the South of the
Miller site.

101
102
103
104
105
106
107
108
109
110
111
112
111
114
115
116
117
118
119
1.20

Option C is considered the best option considering cost, operability and expandability
Lu cover future loads in the area. SSVEC is already tool lug into possible substation
sites and sub-t1'a11s111ission condors for this project.

Feeder V7 - Sonoita/Patagonia Area
This area has long been a source of concern and now has reached the limits of the
existing feeder's capability to serve the over 2,300 nienibers. Al present the V7 feeder
utilizes five stages of voltage regulation and is a source of frequent outages due to its
pensive length and current condition. This radial feeder also has no secondary feed
options A separate detailed report on its liinitatioifs and possible solutions for this
area was produced by SSVEC's Engineering Division. Findings loin this report
substantiate the recorruiiendations contained herein.
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UP

127
128

129

130

131

CM Eu the likelihood of a sefdement included 111 this viofkplan [carried over from the

previously approved woii. plan] is funding for design and conscruetiun of

app ro dmately 23 m11es 69 LV sub-transmission line ifni Hwy 90 near Huachuca City

co the Sonoita area, a new 69 25 kV substation. and feeders Io eomiect the new
facilities Le the existing system.

1 :

134

135

136

137

138

139

140

141

142

Feeder HE - Sunsires Pearce Area
the Sunnites and Pearce areas have experienced steady g'rov» Rh over many years.
Recently a new large subdivision in Sunnites W as approved and will add to the
continued growth.

Both the Suiisites and the Pearce areas are currently served by a single 12.47 kV
feeder from the Cochise Substation. The substation is located adjacent to the Apache
Generating Station. The substation is four miles away from the nearest load center on
the feeder, and more than 7 miles from Sunnites. Much of the mainline feeder is #4 0
AC'8R conductor.

1 4 3

1 4 4

1 4 5

1 4 6

1 4 7

1 4 8

1 4 9

V O

1 1

A Dubitation ha< been planned in the 9unsite> area for some time now though 110 land
of sub-nansnnssion rights-of-way have been acquired, this m orLplan ineludea eosins
to; land aoqlnsiiion and sub-transmission r1ghts~of-way for tins new Sunsitee
Substation though no construction is planned in 2008-2009.
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of Loc Feeder and workiuq back coward the exisun J subqsaiimi would be Lhe bf89t ay
Lo unplement this conversion

Grice this conversion is completed in 2009, the next w ofkplan will call for
construction of the new Sunsites Substation and 69 kV sub-traiismission line. lie
lines to the newly-com erred feeder will be constructed. this will provide facilities to
meet load growth for years to come in thy area. [he voltage cont version will also
allow for back-up feed capability firm/to the neighboring Kansas Substation to the
Fast and Chiricahua Substation to the SouthEast.

152
153

15-1

155
1 5 6

157

158
159

1 6 0
161
1 6 2
163
1 6 4
165
166
167
168
169
170

Feeder WE - Huachuoa City/Wlietstone Area
Huachuoa City, Whetstone and what was formerly Lnowu as the Babooomari Land
Grant is growing rapidly. This area is located North of Sierra Vista, and just North of
the Font Huachuca Military Reservation. The area is set red by a single 12.47 kV
feeder extending South from the Huachuca East Substation

The Babocomari Land Grant has been owned by a single entity for many years and is
now in the hands of a partnership. There are new ox ex 800 platted home sites on the
old land grant 'Md approximately 100 homes are HOW built

iixéml/ie*
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171
172
175
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176
17

S9v£c's Long Range Plan dllii)/ai> started fol this 31.4 is to cnnveit U) 1 kg. [his
viii incieasc load-sen in capability and increase rciiabihty 'by inarching voltage with
MAP neighboring listing Huaohuca Wet SubsMiio1i and future Jubstfstiona between
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Project: Sonoita Substation New Feeders
CWP Item Number: 200.119 Estimated Cost: $900,000
Year: 2009

DESCRIPTION OF PROPOSED CONSTRUCTION

Build new, upgrading existing, and/or rerouting distribution lines as a result of the new Sonoita
Substation or upgrading existing lines as needed since Sonoita substation has not been built.

Exact description can't be done since the substation site hasn't been bought yet.

REASON FOR PROPOSED CONSTRUCTION

The work is due to a new substation, or to continue to serve loads firm existing facilities due to the
lack of the Sonoita substation. See page 9 for more details.

If the new substation cannot completed in time to meet the load requirements, the existing feeder will
need to be rebuilt to a larger conductor from the substation to Elgin road.

RESULTS OF PROPOSED CONSTRUCTION

ALTERNATES TO PROPOSED CONSTRUCTION

There are no meaningful alternatives.

Page 18 offal
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Project: RE Three Canyons Road
CWP Item Number: 200.120
Year: 2008

Estimated Cost: $225,000

DESCRIPTION OF PROPOSED CONSTRUCTION

Build 4 miles, 3-phase, underground 4/0 ACSR conductor. Construction will begin at or near
location L0729-1110, and end at or near location L0723-88890. A11 of the constmetion will be done
in existing rights-of-way. Some of the conduit has been installed already as this project has been
known for awhile.

REASON FOR PROPOSED CONSTRUCTION

This area is growing rapidly. Furthermore, the new Hereford substation will be built shortly. This
prob act provides voltage support and line capacity to the area along with increased back up capability
between Ramsey and Hereford substations.

RESULTS OF PROPOSED CONSTRUCTION

1)

2)
i1

The existing feed winds for 8 miles to serve the existing load. The new feed will serve the load
by a direct route of 3 miles.
Building this feeder section will also provide loop feed possibilities for scheduled and
emergency outages.

ALTERNATES TO PROPOSED CONSTRUCTION
There are no meaningful alternatives.

4
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Project: Cottonwood Feeders
CWP Item Number: 200.130
Year: 2008

Estimated Cost: $200,000

DESCRIPTION OF PROPOSED CONSTRUCTION

Build 3-phase, 500MCM underground or 477 ACSR overhead as needed to connect substation to
system. There shouldn't be much construction as many of the existing lines have been built with the
substation in mind.

REASON FOR PROPOSED CONSTRUCTION
This project allows to power to come from the Cottonwood substation. This substation and its feeders
will provide adequate electric service to the fast growing areas along Highway 90, J6/Mescal Lakes,
and areas West of the Benson area. See page 7 for more details.

f RESULTS OF PROPOSED CONSTRUCTION

ALTERNATES TO PROPOSED CONSTRUCTION
There are no meaningful alternatives.
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Project: Hereford Substation New Feeders
CWP Item Number: 200,132 Estimated Cost: 31,900,000
Year: 2009

DESCRIPTION OF PROPOSED CONSTRUCTION

Build new, upgrading existing, and/or rerouting distribution lines as a result of the new Hereford
Substation. Possibly up to 4 miles of 500morn underground and 5 miles of 4/0 underground.

REASON FOR PROPOSED CONSTRUCTION

The work is due to a new substation. See page 8 for more details.

RESULTS OF PROPOSED CONSTRUCTION

ALTERNATES TO PROPOSED CONSTRUCTION

There are no meaningful alternatives.
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Project: Sonoita Substation
CWP Item Number: 400.001
Year: 2008, 2009

Estimated Cost: $2,500,000

DESCRIPTION OF PROPOSED CONSTRUCTION

Obtain the necessary rights-of-way and build a new 69/24.9 kV Sonoita Substation to help serve
the load of the Huachuca West Substation. The Sonoita Substation will have four feeder bays with
a 10/12/14 MVA transformer.

REASON FOR PROPOSED CONSTRUCTION

The existing feeder serving the Sonoita, Patagonia, and nearby areas has reached it power serving
capacity. The load continues to grow. A sub-transmission line, substation, and feeders are required.
See page 9 for more details.

RESULTS OF PROPOSED CONSTRUCTION

ALTERNATES TO PROPOSED CONSTRUCTION

»
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Project: Cottonwood Substation
CWP Item Number: 400.004
Year: 2008

Estimated Cost: $2,000,000

DESCRIPTION OF PROPOSED CONSTRUCTION

Build a new 69/25 kV substation in the Benson area to serve new load.

REASON FOR PRCPOSED CONSTRUCTION

This substation and its feeders will provide adequate electric service to the fast growing areas along
Highway 90, J6/Mescal Lakes, and areas West of the Benson area. See page 7 for more details.

RESULTS OF PROPOSED CONSTRUCTION

ALTERNATES TO PROPOSED CONSTRUCTION

I
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Project: Hereford Substation
CWP Item Number: 400.005
Year: 2008, 2009

Estimated Cost: $2,500,000

DESCRIPTION OF PROPOSED CCNSTRUCTION

Buy the substation site and necessary rights-of-way, and do the engineering for the substation in
2008. Construct the substation in 2009. This is assuming the proposed rights-of-way for the source
sub-transmission and substation site can be obtained.

REASON FOR PROPOSED CONSTRUCTION

The work is due to a new substation. See page 8 for more details.

RESULTS OF PROPOSED CONSTRUCTION

ALTERNATES TO PROPOSED CONSTRUCTION

e
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substation and feeder. This information is analyzed. and is then used to recommend further system

_ '

and design s f andards and improvements.

Outages that result in service interruptions to more than 100 consumers, or more than £80

consumer hours are reported co SSVEC's Board of Directors and are included in the month fy board

report. Additional outage information such as a year-to-date summary, and a historical interruption

summary for that particular month are also included in the monthly board report. The end of the year

board report contains outages that result in service interruptions to more than 1000 consumers, or

more than 1000 consumer hours, interruption totals on a monthly basis for that year, and a historical

annual interruption summary for the past 10 years. This information is presented so that management

and the Board of Directors can track SSVECls progress in reducing service interruptions, and their

impacts on SSVEC's customers.

Outage Statistics and Analysis

The data collected in the field and processed by the Engineering Department has been tabulated,

reviewed and analyzed through i 999.

Number of Interruptions

The following table labeled "Total Number of interruptions 1995-1999" shows the total number

of outages for the overall system, each substation, and each feeder for the last five years, as well as

an average for the five year period which is represented by the associated chart labeled "Average of

Total interruptions per Substation". The highest number of interruptions by feeder occurred on the

Huachuca West V~7.
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Huachuca West

This substation has the highest outage rate when measured in consumer hours per consumer,

U
number of̀  outages. or customer hours interrupted. The distribution of outage causes is shown in the

previous mentioned chart labeled "Huachuca West Substation Outages by Reason".

Huachuca West is a single feeder substation. The feeder has more than 1800 customers. 247+

connected miles, and traverses remote areas. Gutages are long because of the time required to access

and patrol this line. Outages tend to affect large numbers of customers because of the large line

lengths that can be affected by any one outage. Voltage is also challenging to maintain on this line.

In accordance with the Long-Range Plan a new substation is planned f`or this area after the

/) _ . . . , . . . . .
The new substation will dramatically Improve reliability, by splitting the existing V-7

feeder into three feeders which will improve sectionalizing. Until the new substation is justified and

year 2000.

developed, the best opportunity for improving the 'reliability of this feeder is to reduce the number of

bird outages, reduce lightning outages, and try to develop more information about the large number

Rf "Unknown" causes at this location. Reciosers at the substation and on line downstream have data

recorders that can be used to record fault currents, which may be useful in estimating the location of

problems. In summary, the following is proposed for improvement prior to the new substation,

e Use data recorders on substation and line reclosers to identify problem areas

e Reduce bird outages with continued use of insulated bushing covers and raptor perches

9 Review SSVEC standards t`or proper lightning protection installation.

e Investigate advancements in lightning protection technology and review for use on system in
Q

problem areas.

4 Work with the Line Department to try and reduce the number of "Unknown" outage causes

The (Inoperative has taken pride in the fact that our overall system outage rate is quite Fzelow the

E'{£8§TCi.8;1'€i3 388 £934 ft reveals that our line maintenance schedules are sati81?act<:n'3»; OLIEF

sectionalizing schemes are successful, and our constant commitment is to our customers.

Summary

.1 '*
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Date : Reported By: Hours off # of Consumers Consumer Hours

Time Off: Ore:Time
-4

T ime Reported;

Location of Area Affected - Name of Subdivision;

Pole No. SSVEC Location No:

Did Sectionalizing Work Property?
[ll Yes E] No (explain)

Corrective Action Taken

Secondary Voltage (if measured) Completed By:

Trans missionSecondary Primary

Overhead Underground

IQ'Ope1ating Component
or Component Failure

M Reason M subsfanim / Feeder

Nonnal opaalion

Cumponen!Failure

Known Reason

Probable Reason

FF Fort Huachuca

TJ - Tmxbstnne J

TL San Rared

TK - Katchnef

tR . Rediail

TS - Stewii69

to - System m

_ Circuit as Labeled

1 .

2 .

3 .

4 .

5 ,

6 .

7_

g .

9~SubHigh
Fuse of Switch

SS . San Simon A

BW~ Bowie B

MN-Morlenson D

ST -Stewart E

WXyWIUCOX F

Cc~cochise H

KS -Kansas J

CI -Chiricahua K

WB ~Webb M

MC-McNed N

ms- Vescd 0

BE Benson P

SD~ StDavid 0

RA-RMEEY R

TS-Tombstone S

KG- Keating T

SV . Siena Vlsla U

HW Huachuca v

HE - Huachuca W

HS-Hawes X

BV Bellavs t3 Y

PU- Pueblo Z

TA -Apache

A- Una Open

B-ACRIOCB Open

C - Been or Leaning Pale

D - Broken Cross AnnlBtace

E - Brd<en8mned Jumper

F . Insdator or Tee

G . Burned Meter of Equipment

H - Burned Transfufrner

I - Fuse Out Tralslhnnet

J - Consumer Equipment

K GwyIAnchot

L - ElbwlJufK260nlSplice

M -JumpeflSwi1ch Opened

N . ArresWf

0- Cable Failure

P~ RiseflTeminaioflGfip

Q Pedestal

R . Oil Seciiondizet

S~ RegWatar

T - Other (explain)

U - Dry Seciiondizer Open

V LineIRisef Fuse

W- Hafdwae Broken or Loose

1 - Planned

2 - Lightning

3 Wind

4 » Loose Connections

5 -Lev/Vuitage

6 - High Voltage

7 -Birds

8 -Animals

9~AA:cidents

10- Ovennad

11 ~Vbfa1ion

12 -Tree

13 . Snowllce

14 . Vamddism

15 Corrosion

16 - on

17 . [my cm

LB Undefgound Fault

19 . news Prnhlem

20- Joint Use

21 -AEPCOISoun:e

22 - 01119 [expldn)

23 - Unknown

Species

Crow
Raven
Red Tail
Hawk
Dove
Blackbird
Woodpecker
Vulture
0 the I

Avian PmiMion Units

um: Ouanfily

Vp3-1
was
W4-1

VP51
VP61

W62
W7-1

vp7-2

VPB-1
Single Phase

Three Phase

l ;@"*'. G12438

D I S C R I P T I O N  O F  U N I T S V P 5  1  A R R E S T E R  C O V E R
V P 3 - 1  P E R C H  G U A R D V P 6 - 1  B U S H I N G  C O V E R S  ( L A R G E )
V P 3 - 2  8 i R I D  D E T E R R E N T V P 6 - ' Z  B U S H I N G  C O V E R S  ( S M A L L )
VPS U L A T Q R  &  L I N E  C O V E R  V P S  1  P R C T E C T I V E  T U B I N G  . 4 6 4 ' X 8

Q i e c t i o n  i n s t a i E e d ,  w s c s m p l e t e  b l a n k e t  w o r k  e v a d e r .

A C C  . .  ' 1 ~ 8 0 0 - 2 2 2 - 7 0 0 0 FA X  . .  1 ~6 0 2 - -5 4 2 -2 1 2 9

Comments/Explanation

Date:
ACC Nofiffcafion - Mandafafy for outages that exceed100 consumers andl hour.

...- }iEE3"i5erson Contacted: ACC Notification Completed By:

n4TE99upT:Qn 9EP@QT
Sulfur Springs Valley Electric Cooperative, lrxc,

USE 24 HOUR TIME SYSTEM

v P 7 - 2" i i * R o T l § c ? 1 v E T 6 B m s T b ' e 3 8 '
V P 8 - 1  S Q U I R R E L  G L I A R D

Round Trip Mileage
(if consumer equip. or accident)





SSVEC

Growth
Forecasts



WHAT IS THE V-l7 GRGWTH FORECASTS

2m 7 7018 29202m9201(7017 2013 ?my 201.2008 2009 2010 701 1

4,124CCDP t go

636

1,041

1 469

3,323 3,394 3,464 3,533 3,602 3,671 3,738 3,806 3,872 3,937 4,000 4,063

441 458 4/5 492 50) b25 542 bbl 5/4 590 605 621

946 954 9(l2 971 979 987 99 1,003 1 O11 1,019 1,076 1,034

1 084 1,117 1 151 1 184 1 717 1,249 1 281 1,314 1 34 1,176 1 40C 1 43(

klgi CDI

P E g t w

SG nit mp

d of P tag
973 983931 942 952 963909898 920876854 887853

R m
CID

t ti ti U Sr, 17/DI/Sf,P psi h-fv R ch Addi t  h

G, 2007

Ml  9

PP d l

9 A Dp r f m  o f f

4 g l DE3P pl¥ ti Sttl

Even without considering the present economic decline, the future growth is
slow for the entire V 7 feeder area.

3SEG
When looking at the qJ,_. _ I .1 .1 ¢
feeder area, the existing 3325 total population last year is not expected to reach 4,000 persons
until 2018. This is about 70-80persons per year. These numbers include the "Remainder of the
Patagonia CCD" which includes San Rafael Valley most of which is in the UNS Electric service
area; thus these estimates are higher than the actual popula tion.

Using the ratio used by SSVEC o f f . persons per household, then less than 30 homes per year
are the anticipated growth for the whole area. No major industries now exist orphan to move
into an area, that already has a serious shortage of water resoureesfor its existing population.

Based on electric demand, installation of large numbers of single-home PV systems, larger 20-
I00 MW commercial PV systems, and two or tree 1-3 MW renewable energy "plant" systems
(with backup for sunless periods of time), there is NO URGENCYfor the proposed 69 kV
project. We numbers just are not there.

SSVEC Response
El The growth forecast above shows an average annual percentage rate increase of

approximately 1.82% for the entire Patagonia Census County Division, which does
not seem significant; however this does equate to 801 people in the next twenty

Page: 11



TERM -YRS PROJECTED POPULATION INCREASE NUMBER OF HOMES

20 8 0 1 344

5 344 1 4 7

2 139 59

years. Using an average of 2.33 persons per household (City-Data) the following
table indicates the number of homes the projected growth will likely incur:

In SSVEC's analysis of the EXPRESS feeder option, the additional DEMAND LOAD
upgrade would be 362kW, considering that each home uses KW per year, which will only
allow for an additional 52 HOMES to be served. As the growth forecast above projects,
this will be within the next TWO years!

Furthermore as the graph below indicates, the ACTUAL USE of electricity has also been
on the rise. In 2007 the average USE per residential customer, considering a live-year
period between 2003 and 2007, indicates an 8.26% increase, the same increase applied to
the DEMAND LOAD would reduce the number of houses V7 is capable of serving to 47.

Average Use per Residential Customer by KWH
[
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SSVEC

Visual Impact



E
I VISUAL IMPACT

U Traffic Count
' ADOT 2006-07 report shows
6  t i m e s  m o r e  v e h i c l e s  w i l l  s e e  t h e  n e w  d i s t r i b u t i o n

e x p r e s s  f e e d e r  a l o n g  H w y  8 2  t h a n  w i l l  s e e  t h e 6 9 k V
line along Hwy 83 .

SR 82 Mustang Heights Rd --> SR 90
SR 83 Vaughn Loop Rd --> s. Elgin Rd.

3,000 cars per day
510 cars per day

U pole color study done

U fewer poles with 69kV
(202 poles @65-75' vs. 3§2 poles @45-50')

L'J remote siring
(4.4 mi. along paved road with 69kV vs. 23.3 mi. with V7 route)

(



\.~» _~ I

SR 83
SR 83

SR 82 Sonoita --> Mustang heights Road'
SR 82 Mustang Heights Rd --> SR 90

Here is the latest counts published by ADOT. The information you are looking for
the top of page 10 . Brief summary below using 2007 AADT (Average Annual Daily Troff:=.

Attachmerits :

From :
Sent:
To:
Cc:
Subject:

Ron Orozco

traffic counfs.pdf
(112 KB)

Vaughn Loop Rd
s. Elgin Rd.

Ron

traffic counts.pdf

DanielWilson
Wednesday, July 22, 2009 12:48 PM
Ron OrozCo
Becky Witte
Traffic counts

- - >  S .  E l g i n  R d .
>  S o n o i t a

3 000

(

.'1

:serum

I think it would be accurate to state that "the distribution route has a visual imp
approximately twice the number

'UD
of motorist as the proposed 69kV line"

"
I
t

Daniel

1

1
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Sulfur Springs Valle) Electric Cooperative, Inc.

Small Residential/Small Business/Commercial
Single-Phase 120 V or 120/240 V

Photovoltaic System Interconnection Requirements
January 1, 2008

2.4

2.3

2.1

2.2

2.0

1.0

1.1

9.-W

The customer must obtain all permits and inspections required by city or county inspectors
regarding the installation of the PV system. The PV system must be installed by a licensed
electrical of' PV contrzictor. The disconnect switch must be inspected by a licensed electrician.

SSVEC will approve the agreement font, if the customer has submitted the correct information,
and the customer has signed the agreement form. SSVEC will then verbally contact the customer,
and give the customer permission to proceed with the PV project. The customer should not
proceed with the PV project until SSVEC approves the agreement form, and verbally contacts the
customer.

The customer reviews the interconnection requirements and returns the signed and completed
agreement font (page 4, 5 and 6) to SSVEC, which verifies that the customer is in agreement
with the interconnection requirements. SSVEC will not sign the agreement font authorizing
parallel operation with the utility until section 2.6 is complete.

The following photovoltaic (PV) system or other renewable system interconnection requirements
by Sulfur Springs Valley Electric Cooperative, Inc. (SSVEC) are the minimum requirements by

SSVEC to ensure proper interface of small residential, single-phase 120 V or 120/240 V, 15 kW
or less, photovoltaic systems with the utility. These minimum requirements are based on the
IEEE Recommended Practice for Utilitv Interface of Residential and Intermediate
Photovoltaic Svstems (ANSI/IEEE Std 929). In addition to the following minimum
requirements, the customer is responsible for complying with all other applicable technical
standards, safety codes, Article 690 of the National Electric Code, and equipment
manufacturers' specifications related to the design, installation, operation, and maintenance of the
custome1"s entire electrical installation, including the PV system, not specifically mentioned in
this document. The PV System Components must be Listed and Tested by a Nationally
Recognized Testing Laboratory (NRTL) to UL Standard 1741.

The customer contacts SSVEC and requests interconnection requirements. SSVEC will forward
interconnection requirements (page 1 through 3) and agreement font (page 4, 5 and 6).

AGREEMENT PROCESS REQUIREMENTS

GENERAL REQUIREMENTS

Sulfur Springs Valle\
Electric Cooperative, Inc.
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2.5 After the PV system has been installed, inspected, and approved by the city or county inspector,
the customer should contact SSVEC. SSVEC will inspect the PV system installation to coniine
that it complies with the interconnection requirements. SSVEC recommends the licensed
electrical or PV contractor be on site when SSVEC inspects the PV system installation to answer
any questions that SSVEC may have.

2.6 After SSVEC has inspected the PV system installation, and confined that it meets the
interconnection requirements, SSVEC will then sign the agreement form, which authorizes the
customer to operate the PV system in parallel with the utility. SSVEC will send copies of the
completed agreement form to the customer.

3.0 POWER QUALITY REQUIREMENTS

3 . 1 The power quality at the customer's meter must be within'published national voltage
(ANSI/IEEE Std C84.1) and harmonic (ANSI/IEEE Std 519) standards. The PV system must
not exceed SSVEC flicker standards, and must operate in synchronism with the utility at 60 Hz.
The PV system must not inject direct cun'ent (DC) into the alternating current (AC) system. in
addition to these standards, the customer's PV system must not cause noticeable interference with
telephone, radio, computer or other communication systems. If the customer's power quality does
not meet these standards or if the PV system interferes with the power quality of other SSVEC
customers, SSVEC reserves the right to disconnect the PV system from the utility.

4.0 PROTECTION REQUIREMENTS

4.1 The customer must ensure that the PV system automatically disconnects from the utility if
SSVEC, or other personnel, open an upstream breaker, fuse, or switch to De-energize the utility
power source to safely work on local area power lines or equipment. Without proper protection,
the PV system could potentially backfeed the local area loads, and energize the local area power
lines. This condition is called "islanding" and is extremely dangerous because SSVEC, or other
personnel, will have assumed that they have isolated the utility power source, and could
potentially be electrocuted by the customer's PV system backfeeding the utility. This situation is
absolutely intolerable and it is the customer's responsibility to ensure that the PV system will
automatically disconnect from the utility under these conditions.

4.2 Upstream SSVEC distribution breakers will trip open due to temporary faults (lightning strikes,
etc.) and will automatically reclose 1-2 seconds later, Upstream SSVEC transmission breakers
will also trip open due to temporary faults and will automatically reclose instantaneously. It is the
customer's responsibility to ensure that the PV system has automatically disconnected from the
utility before an upstream utility distribution or transmission breaker automatically recluses onto
the PV system out of synchronism, SSVEC will not be responsible for any damage caused by an
upstream utility breaker automatically reclosing onto the customer's PV system out of
synchronism.

2
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4.3 The fol lowing minimum protec t ion is  required by SSVEC to prevent the PV sys tem f rom

is landing the uti l i ty. The PV system must automatically disconnect f rom the uti l i ty 2 seconds

(120 cycles) af ter the voltage deviates outs ide the voltage range 88-110% of  nominal. The PV

system must automatically disconnect f rom the uti l i ty 0.1 second (6 cycles) af ter the f requency

deviates outs ide the f requency range of  59.3-60.5 Hz. Af ter the PV system has disconnected f rom

the uti l i ty, i t  should remain disconnected unti l  voltage and f requency is  within the above voltage

and f requency ranges for 60 seconds.

4,4 In addit ion to the minimum protect ion required by SSVEC, i t  is  the customer's  respons ibi l i ty to

ensure that all addit ional personnel safety and equipment protection devices required by all other

applicable technical standards, safety codes, and equipment manufacturers ' specif ications are

properly installed. SSVEC is not responsible for the protection of  the customer's  PV system.

5.0 D I S C O N N E C T  S W I T C H  R E Q U I R E M E N T S

5.1 The customer shall install a SSVEC accessible, outdoor mounted, load break disconnect switch

with a vis ible open that is  capable of  being padlocked in the open posit ion by SSVEC personnel.

The disconnect switch shall be mounted at the service entrance next to the meter, properly
grounded. and c learly labeled " P H O T O V O L T A I C  S Y S T E M  A C  D I S C O N N E C T " . T he

disconnect switch shall be installed on the alternating current (AC) c ircuit between the uti l i ty and

AC input to the PV inverter. The purpose of  the disconnect switch is  for SSVEC, or other

personnel, to disconnect the PV system f rom the uti l i ty to eliminate all potential sources of

backfeed when it  is  necessary to safely work on local area power l ines or equipment. The
customer understands that SSVEC has the right to padlock the disconnect switch in the open

posit ion at any t ime, without notice to the customer. The customer also understands not to tamper

with, or remove the padlock if  the disconnect switch is  padlocked in the open posit ion by SSVEC.

The disconnect switch must be installed by a licensed electric ian.

6.0 ANNUAL INSPECTION

6.1 SSVEC may conduct one inspection annually, at no cost to the costumer. The customer all provide

SSVEC personnel with reasonable access to the PV system to conduct the annual inspection. This
inspection will consist, at a minimum_ of  a visual inspection of  required equipment and a test to

ver i f y that the equipment wi l l  s t i l l  disconnect proper ly f rom the ut i l i ty when the ut i l i ty power is

disconnected.
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Sulphur Springs Valley Electric Cooperative, Inc.

REQUEST FOR QUOTATIONS TO DEVELO P
SOLAR ENERGY GENERATION FAClLIT'
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Sulfur Springs Valley Electric Cooperative, Inc. ("SSVEC") is issuing this Request for

Quotations ("RFQ") to solicit indicative proposals firm potential solar energy developers and
design/build contractors for 750 kW of solar-powered generation to be built adjacent to an
existing SSVEC substation. SSVEC is receptive to proposals that either provide for a turnkey
project with SSVEC as the project owner at completion, or in the alterative a long tern
purchased power agreement ("PPA") with a developer, under which SSVEC would purchase the
output of the facility over its life.

2.0

1.0

SULPHUR SPRINGS VALLEY ELECTRIC COOPERATWE, INC.
Request For Quotations To Develop a Solar Energy Generation Facility

The following schedule and deadlines apply to this solicitation:

SCHEDULE

SCOPE

Release ofRFQ:

Begin Contract
Negotiations;

Execute Contracts by:

Commercial Operation Date

Indicative Proposals Due:

1
i

December 2009

Fall 2010

July 17, 2009

August 2009

July 7, 2009

2

3.0 PROJECT DESCRIPTION

Background & Scope

SSVEC is a non-proit, member-owned distribution cooperative providing electricity to
more than 50,000 services over some 4,000 miles of energized line iii southeastern Arizona. The
cooperative's service territory covers parts of Cochise, Graham, Pima and Santa Cruz Counties
and includes the communities of Sierra Vista, Huachuca City, Patagonia, Elfrida, Benson, St.
David, Bowie, San Simon, Willcox, Sonoita, and Pearce-Sunsites.

SSVEC is seeking opportunities to collaborate with either a design/build contractor or
developer for the purpose of developing a solar electricity generation project in its service
territory, at a site adj agent to an existing substation to be specified at a future date. The
development of this project is part of SSVEC's efforts to comply with the Arizona Corporation
Colninission's ("ACC's") Renewable Energy Standard ("RES") outlined in Title 14, Chapter 2,
Article 18 of the Arizona Administrative Code. SSVEC is seeking federal grants and Financing
to assist with the feasibility of this project.

A.

I

i
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The project that is envisioned is a free field, ground niountedsolar energy generation
facility capable of delivering up to 750 kW during peak periods. The specific technology is left
up to the respondent to propose. The facility would be located adjacent to a new 69 kV/25 kV
substation on the SSVEC distribution system. Interconnection to SSVEC's system will be via a

GOA underground get-away from a dedicated 25kV grounded Wye distribution bus at a new
substation (all of this will be provided by SSVEC). The respondent must provide transformation
from inverter output voltage to 25kV, three phase, grounded Wye and provide all DC/AC
inversion as well as AC disconnect(s), instrument-rated, substation class metering. SSVEC will
install all of the CTs arid PTs, but the respondent must provide the CT cans .

While SSVEC is unable to provide specific details about the site at this time, the
respondent should assume for purposes of prepariiig a response that the site is an approximately
ten acre tract owned by SSVEC with topology and terrain typical of SSVEC's service territory.

Design/Build Alternative

SSVEC is receptive to a design/build turkey structure where the respondent designs and
constructs the facility in collaboration with SSVEC, and then Tunis over ownership and operation
to SSVEC when the project achieves commercial operation. A design/build contractor will be
responsible for all equipment, materials, and services required for a complete operating facility.
The following lists the major components of the work. This is not intended to be a complete,
exhaustive listing, but is provided for convenience of the contractor in quickly developing an
understanding of the overall scope of the project work.

Design: Preparation of facility plans, engineering drawings, and technical specifications .

Major Plant Equipment: Procuring, receiving, unloading, storing, installation,
commissioning and testing of plant equipment.

Civil-Structural: Site surveys, Geotechnical investigation of the site, clearing, grubbing,
and site preparation, perimeter security fences and Gates, underground utilities and
piping, grading and drainage, soil erosion, sediment control, and Final stabilization,
roads, parking, sidewalks, and paving, landscaping, restoration of site, including lay-
down areas, to acceptable condition upon demobilizing from the site, and all foundations.

o Electrical: Controls, metering, relaying, electrical interface between the plant, collector
bus with high side breakers, and the substation, plant lighting, plant lightning protection,
and grounding.

Any contractor selected as the result of this solicitation will be expected to enter into an
agreement with SSVEC that will govern the scope of the work as generally described above,
payment obligations, contractor performance obligations, and insurance and security
requirements.

B.

7



PPA Alternative

SSVEC is also receptive to a PPA structure, where SSVEC would purchase the output of
the project over its life, In the case of the PPA structure, SSVEC expects the developer to own,
operate, and maintain the solar energy generation system for a period of at least twenty years.
Prospective developers must be willing to enter into specific agreements with various parties
which may be involved in the successiNl execution of this project, including a site use agreement
with SSVEC for installation, operation and maintenance activities conducted at the site.

Interconnection Requirements

The facility will be required to be constructed to meet the minimum requirements for safe
and effective operation in accordance with SSVEC's Interconnection Requirements for
Distributed Generation, which can be provided at the respondent's request. These
interconnection requirements apply to those installations that will be connected to the SSVEC
distribution system (25 kV or less) and do not backfeed onto the transmission system. The
proposed project is designed so that it would not backfeed onto the 69 kV transmission system.

These requirements may not cover all details in specific cases. The respondent would be
expected to discuss project plans with SSVEC before designing the facility or purchasing and
installing equipment.

The minimum required protective relaying and/or safety devices and requirements
specified in SSVECs' requirements are for protecting SSVEC facilities and customer equipment
from damage or disruptions caused by a fault, malfunction or improper operation of the
distributed generating facility. They are also necessary to ensure the safety of utility workers
and the public. Minimum protective relaying and interconnection requirements do not include
additional relaying, protective or safety devices as may be required by industry and/or
government codes and standards, equipment manufacturer requirements and prudent engineering
design and practice to fully protect the generating facility or facilities, those are the sole
responsibility of the respondent.

4.0 PROJECT SELECTION

Proposals will be judged based on their ability to meet SSVEC's need for economical and
reliable renewable energy in the necessary timeframe. Respondents to this solicitation should
provide all relevant information necessary to allow SSVEC to conduct a thorough analysis of the
proposal. The principal criteria to be used by SSVEC in evaluating proposals include, but are
not necessarily limited to, total delivered cost of the renewable energy over the contract term, the
reliability of the project, and the financial and operational viability of the respondent.

SSVEC reserves the right to consider any other factors that it deems to be relevant to its
needs. SSVEC reserveS the right to request additional information from individual respondents
or to request all respondents to submit supplemental materials in fulfillment of the content
requirements of this RFQ or to meet additional infonnadon needs ofSSVEC. SSVEC also

D.
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reserves the unilateral right to waive any technical or format requirements contained in the RFQ.
Fuithemiore, SSVEC, in its sole discretion, will analyze any financial, operational, or other
necessary criteria to determine their comfort and confidence that the respondent has the
capability to fulfill their proposal.

Respondents are encouraged to Molude the following info mlationz

Past Experience. SSVEC will consider past experience in designing, installing, owning,
operating, and maintaining solar energy projects of similar size and complexity. If the
respondent forms a joint venture or other teaming arrangement, these same considerations will
be applied to the parties to the joint venture or teaming anangeinent cumulatively. Additional
response infonnation may be included such as the extent to which the respondent has experience
with solar projects in southern Arizona.

Pricing. Provide a preliminary project cost estimate in sufficient detail to allow SSVEC to
validate and verify the various cost components contained in the proposal. Explain the approach
for minimizing the price of electricity generated. Respondents are encouraged to guarantee their
prices for at least 90 days. Preference will be shown to those proposals that guarantee their
pricing for longer periods of time.

Proposed System Conceptual Design & Technical Specifications. Describe the preliminary
design/ layout of the PV system, land required, type of technology, efficiency, mounting,
tracking method if used, transmission intercoimection plan (to an existing 12.5 l<V substation),
and recolnniended provisions to minimize system visibility (including light reflection) for the
ground-mounted system Proposals offering some level of "finning" are especially welcome.

Financial Capability. Provide verifiable information demonstrating that the respondent is in
sound financial condition and has the ability to secure the necessary financing to meet the
project's requirements now and in the future. The respondent's financial capability will be
reviewed for stability and adequacy to meet its obligations under the proposal. If the respondent
is selected as the winner of the RFQ and plans to secure financing from an outside source, an
official letter from the. financier confining the financial arrangement may be required.

Solar Equipment Supply. If the respondent is selected as the winner of the RFQ, the respondent
may be asked to provide a letter from its solar equipment supplier and/or manufacturer
substantiating the availability of the equipment for use for the project.

5.0 RESPONSE SUBMISSION

SSVEC desires to receive paper or digital copies of proposals by 4:00 PM Eastern
Standard Time, on July 17, 2009, at the address below,

GDS Associates, Inc.
1850 Parkway Place, Suite 800
Marietta, GA 30067

Attn: David Brian (david.b1*ian@gdsassociatescom)
Phone: 770-425-8 l00
Facsimile: 770-426-0303

./iT
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EXHIBIT A

Detailed Description of the Qualified Renewable Energy Facility - A reasonably detailed
description of the qualified renewable energy facility including reasonably expected costs of
components, such as land, site prep, equipment, installation, other dedicated facilities such as
transmission, project capacity and projected or expected use of the power produced 'at the
Project.

Sulfur Springs Valley Electric Cooperative, Inc. ("SSVEC") issued a Request for Quotations

("RFQ") to solicit proposals from potential solar energy developers and design/build contractors
for up to 750 kW of solar-powered generation to be built adjacent to a future SSVEC substation
in Sonoita, Arizona. In its RFQ, SSVEC informed interested parties that it was receptive to
proposals that either provided for a turnkey project with SSVEC as the project owner at
completion, or in the alternative, a long tern purchased power agreement ("PPA") with a
developer, under which SSVEC would purchase the output of the facility over its life. SSVEC
accepted proposals on July 17, 2009. Following a review of the proposals, SSVEC personnel
have determined that a PPA agreement would not be cost-effective and has eliminated PPA
proposals from further consideration. It is currently reviewing turnkey proposals tram qualified
providers. Contract negotiations with acceptable applicants' are expected to begin in August
2009, with the execution of contracts expected to occur in December 2009. SSVEC estimates
that the cost of the project will be $6.0 million. The development of this project is part of
SSVEC's efforts to comply with the Arizona Corpora.tion Commission's ("ACC's") Renewable
Energy Standard ("RES") outlined in Title 14, Chapter 2, Article 18 of the Arizona
Administrative Code.

Background: SSVEC, a non-profit member-owned distribution Cooperative, provides electricity
to 49,828 customers located in four counties in Southeastern Arizona. Its services are provided
by more than 4,000 miles of energized lines. The Cooperative's service territory covers parts of
Cochise, Graham, Pima and Santa Cruz Counties and includes the communities of Sierra Vista,
Huachuca City, Patagonia, Elfrida, Benson, St, David, Bowie, San Simon, Willcox, Sonoita, and
Pearce-Sunsites. SSVEC employs personnel that are highly qualified in their jobs, many who
have years of experience working in the utility business. SSVEC was formed in 1938 as part of
the Rural Electrification Administration (REA) which was created in 1935 by President Franklin

Roosevelt. It is a 501 (c) (12) non-profit organization. Since its inception, SSVEC has worked
closely with farms, ranches and small communities providing reliable power supplies. Over the

years, these once dark and isolated areas have become thriving centers of commerce, industry,
agriculUire, culture and quality living.

Location and Site: The project will be located on a 5-acre greeniield site near the town of Sonoita,

AZ, located in Santa Cruz County, Arizona The Project site is readily accessible via Old Sonoita

i

E- 1



Road near its intersection with HWY 83 and Papago Springs Road. The Project site would be
located adjacent to a new 69 kV/25 kV electric substation on the SSVEC distribution system.
The new substation will use approximately l-acre of the site footprint. Additional acreage can be

purchased for the Project's plant site if additional space is required.

Equipment and Installation; SSVEC proposes a free field, ground mounted solar energy
generation facility capable of delivering up to 750 kW during peak periods and approximately
l,'700,000 kilowatt-hours of energy annually. SSVEC has left the specific technology options
(photovoltaic modules, inverters, and tracking system) up to the respondents to its RFQ to
propose. SSVEC personnel are currently reviewing turnkey proposals from qualified applicants,
an interview process will commence following selection of the roost cost-effective proposals.
The topology and terrain is flat, with no aerial ohstmctions. The proposed project will deliver
12,500 volts of alternating electricity once the facility is operational.

Design/build turnkey structure: In its effort to ensure that it undertakes the most cost-effective
alternatives in order te meet both current and future needs of its customers, SSVEC has solicited
proposals for multiple concepts. It has therefore determined that it will negotiate a turnkey
operation, rather than a PPA project.

Using the design/build, turnkey structure, SSVEC proposes to work in collaboration with a
selected company who would be responsible for the design and construction of the facility.
Upon completion of construction activities, SSVEC would assume ownership and would operate
the facility. The selected design/build contractor would be responsible for all equipment,
materials, a.nd services required for project completion and facility operation, SSVEC would
enter into an agreement with that will govern the scope of the work, including payment
obligations, contractor performance obligations, insurance, and'security requirements. What
follows is a list of the major components of the work:

e 'Designs Preparation of facility plans, engineering drawings, and teclmical specifications.

Major Plant Equipment: Procuring, receiving, unloading,
commissioning and testing of plant equipment.

storing, installation,

Civil-Structural: Site surveys, Geotechnical investigation of the site; clearing, grubbing,
and site preparation, perimeter security fences and Gates, underground utilities and
piping, grading and drainage, soil erosion, sediment control, and final stabilization, roads,
parking, sidewalks, and paving, landscaping, restoration of site, including lay-down

areas, to acceptable condition upon demobilizing from the site, and all foundations.

Electrical: Controls, metering, relaying, electrical interface between the plant, collector
bus with high side breakers, and the Substation, plant lighting, plant lightning protection,

and grounding.
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Interconnection Requirements: Interconnection to SSVEC's system will be via a 600A
underground get-away from a dedicated 25kV grounded Wye distribution bus at a new
substation being built by SSVEC. The RFQ respondents must provide transformation from

inverter output voltage to 25kV, three phase, grounded Wye and provide all DC/AC inversion as
well as AC disconnect(s), instrument-rated, substation class metering. SSVEC will install all of
the CTs and PTS, but the respondent must provide the CT cans.

The Sonoita facility will be constructed to meet the requirements for safe and effective operation
in accordance with SSVEC's Interconnection Requirements for Distributed Generation, which
requirements apply to installations that will be connected to the SSVEC distribution system (25
kV or less) and do not back-feed onto the transmission system. The proposed project is designed
so that it would not back-feed onto the 69 kV transmission system.

The minimum required protective relaying and/or safety devices and requirements specified in
SSVECs' requirements are for protecting SSVEC facilities and customer equipment Hom
damage or disruptions caused by a fault, malfunction or improper operation of the distributed
generating facility. They are also necessary to ensure the safety of utility workers and the public.
Minimum protective relaying and interconnection requirements do not include additional
relaying, protective or safety devices as may be required by industry and/or government codes
and standards, equipment manufacturer requirements and prudent engineering design and
practice to fully protect the generating facility or facilities, those are the sole responsibility of the
respondent.

Total Estimated Capital Cost of the Project - The current total estimated cost of the Prob act is
approximately $6 million, with a breakdown as follows:

Sonoita Solar Generation Project
Preliminary Cost Estimate

Cost
($000s)Category

Solar Photovoltaic Modules
Inverters
Module Mount/Tracking System
Site preparation
Transformers
Monitoring System
Additional Land
Total Construction Costs

3,300
300
400
50

100
50

900
5,100

Owne1"'s Contingency
CRaBs Issuance Fees

350
550

Total Project Cost 6,000

E f)
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SSVEC .-. Solar Generation Project

Periodic Drawdown Schedule of Amounts to
be Advanced to Borrower For CREB Project

DATE ON WHICH
PROCEEDS ARE

EXPECTED To BE
EXPENDED

AMOUNT OF
PROCEEDS TO BE

EXPENDED

Aug-09 thru Dec-09

Jan-10

Feb~ 10

Mar-l0

Apr-10

May-10

Jun~l0

Ju1~10

Aug-10

Sep-10

Oct~10

Nov-10

Dec~10

$0

$550,000
$0

$0

$0

$0

$0

$0

$1,800,000
$1,800,000
$1,800,000

$0

$0

TOTAL $6,000,000

EXHIBIT C

Plan of Financing

Schedule for Spending CREB Loan Proceeds

SSVEC anticipates a CREB issuance date of January 2010 for the cun'ent requested $6,000,000
CREW allocation. SSVEC expects to begin project construction by QS 2010. The project is
expected to have a construction period of 2 to 3 months, placing the conirnercial online date in
the Fall 2010 timeframe. The following schedule provides the anticipated spending of CREB
proceeds for the current requested allocation of $6,000,000



Clean Renewable Energy Bonds ("CREBs")

he Energy Policy Act of 2005 (P.L. 109-58)

provides electric cooperatives and public
power systems with the ability to issue "Clean
Renewable Energy Bonds" ("CREBs"). The
CREBs program is further described in Internal
Revenue Service ("IRS") Notices 2005-98 and
2006-7 ("Notices"). The Notices will
eventually be followed by "temporary and
proposed" regulations that invite public
comment. The "temporary and proposed"
regulations may add detail to the program but
will not alter the general terms of the Notice.

Notice 2006~7 clarifies that facilities that are
"functionally related and subordinate" to the
generation facility itself are also eligible for CREB
financing. These facilities may include a radial
transmission line to the nearest substation,
interconnection upgrades made necessary as a
result of the renewable project, offices, storage, or
other items. Facilities will not be functionally
related and subordinate to a generation facility if
they are not of a character and size commensurate
with the character and size of the generation
facility. Your bond counsel can assist you in
identifying the scope of eligible facilities.

CREBs deliver an incentive comparable to the
Production TaX Credit ("PTC") that is
available to private developers and investor-
owned utilities ("IOUs"). A CREB is a special
type of bond, known as a "tax credit bond,"
that offers cooperatives the equivalent of an
interest-free loan for financing qualified energy
projects for a limited term. CREBs are, in part,
modeled on a program called the "Qualified
Zone Academy Bond" or "QZAB" program
that provides tax credit bonds for school
renovation and upgrades in certain qualified
school districts.

Qualified Issuers
Entities qualified to issue CREBs include
governmental bodies, Indian tribal governments,
mutual or cooperative electric companies and clean
energy bond lenders - namely, the National Rural
Utilities Cooperative Finance Corporation ("CFC")
and Cobank. Notice 2006-7 clarifies that Qualified
Issuers include entities that are able to issue tax-
exempt bonds "on behalf of" a governmental unit
(e.g., joint action agency).

Qualified Projects
Renewable energy generation prob ects that
qualify for the PTC generally qualify for
CREB financing. Specifically, these projects
include wind, closed-loop biomass, open-loop
biomass (including agricultural livestock
waste), geothermal, solar, municipal solid
waste (including landfill gas and trash
combustion facilities), small irrigation power
and hydropower.

How CREBs Work
The electric cooperative or cooperative lender
("Issuer") would issue the CREBs and sell them to
bondholders. With a conventional bond, the Issuer
must pay interest to the bondholder. But with a tax
credit bond, the Issuer does not make interest
payments. The federal government provides a tax
credit to the bondholder in lieu of the Issuer paying
interest to the bondholder.

T
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Treasury sets the rate of the credit on a daily basis,
at a level that permits the issuance of the CREBs
without discount and without interest cost to the
Issuer. When the bondholder purchases the bond,
the credit rate is locked in for the term of the bond.
The credit accrues quarterly and is included in
gross income of the bondholder (as if it were an
interest payment on the bond). The bondholder
takes the amount of the tax credit as a credit against
its regular income tax liability and alternative



minimum tax liability. Repayment of principal
to the bondholder occurs on a "level annual
repayment" basis, meaning equal payments
each year of the term of the bond, commencing
in the first year of issuance.

The Term of CREBs

The value of the CREB to a bondholder for any
year is equal to the credit, less the amount of
tax payable on the credit. For example, if the
credit amount is $100 and the bondholder is in
the 35 percent tax bracket, the credit provides a
$65 benefit to the bondholder.

The maximum term of the bonds is calculated
through a formula that is dependent upon interest
rates, Technically, the maximum maturity is the
tern which will result in the present value of the
obligation to repay the final principal payment
equaling 50 percent of the face amount of the
CREB. So, as interest rates increase, the term of
the bond decreases. At current interest rates, the
maximum term of a CREB is about 15 years. The
maximum tern of the CREB will be published
daily by the Bureau of Public Debt on its web site,
http://www. publicdebttreas. av.

\

Availability of CREBs
The Clean Renewable Energy Bond program
will be available fer two years, beginning
January l, 2006, and is subject to a cap of$800
million over two years to be shared between
electric cooperative and government projects.
The Secretary of Treasury ("the Secretary")
will allocate the bonds on a project-by-proj et
basis, prioritizing eligible projects from
smallest to largest dollar amount of CREBs
requested (with the smallest project first in the
queue), The full amount of financing
requested will be granted. All projects located
at the same site and owned by the same
Borrower are treated as a single project. No
less than $300 million is reserved for electric
cooperatives, The Secretary's timeline for
granting the allocations is not provided in the
Notices.

l lslaull

Application process
Notice 2005-98 solicits applications to
Treasury for CREBs and sets a deadline of
April 26> 2006 for applications to be submitted
to the IRS. Applications must identify the
Issuer and Borrower (the Borrower is the
cooperative and the Issuer is either the
cooperative or cooperative lender). The
application must also describe the project in
detail, including a certification by an
independent, licensed engineer that the project
is eligible and technically viable. Refer to the
Notice for additional details of the application,

» 41".
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Board Action Needed for ReimbursementCredit Rate
The tax credit rate payable to the bondholder
(in lieu of interest) will be published daily on
the Bureau of Public Debt website mentioned
above. Credit rates will be based upon yield
on outstanding AA rates corporate bonds of a
similar maturity, as estimated by Treasury the
day before the CREB is sold. A feature that
enhances the marketability of the CREB is
"serialization" of the credit rate. In other
words, each level annual repayment of
principal will be stnictured as a separate bond
paying a separate credit rate to a bondholder.

An Issuer may use CREB proceeds to reimburse
itself for project costs incurred up to. 18 months
prior to issuing the CREBs. To take advantage of
this reimbursement, the actual Borrower (meaning,
the cooperative itself, should CFC or Cobank issue
the bonds on its behalf) must adopt an official
intent to reimburse the expenditureprior to the
payment of the expenditure. And, the Issuer must
adopt an official intent to reimburse the expenditure
within 60 days.

CREBs were intended by Congress to be
issued without interest cost. Given how the
credit rate will be set, however, they may sell
at a discount depending on the market's
perception of the underlying credit of the
Borrower or Issuer or due to the small size of
the program. Also, the need to begin repaying
principal in the first year and transaction costs
will resit in some additional costs.

Parties Involved in Issuing CREBs
Electric cooperatives may issue the bonds, or have
CFC or Cobank issue them on their behalf. Electric
cooperatives that choose to issue CREBs
independently should also be in contact with bond
counsel. NRECA can recommend several bond
counsel firms with experience regarding the
CREBs.

Spending the Proceeds of CREBs
CREB issuers must adhere to specific project
timeframes for spending CREB proceeds.
After issuing the CREBs for a qualified
prob act, the Issuer must spend 95% of the
proceeds within Hve years for that project.
See IRS Notice 2005-98 for information on
remedial actions that must be taken if the
deadline is not met or if proceeds are not spent
as intended for a qualified project. Such
actions include and are not limited to repaying
bondholders with unspent proceeds of the
borrowing. Failure to take these actions could
cause the bondholders not to receive any tax
credits.

Partnering with Private Entities
For tax-exempt electric cooperatives, sale to non-
members of renewable power from a facility
financed by a CREB would be treated in the same
mamler as any other income -- that is, the 85-15
rule would continue to apply. Examples of sales to
non-members include sales of excess renewable
capacity or the sale of renewable energy
certificates. In any situation, the CREB-financed
prob et must be owned by the cooperative, though it
could be operated by another entity. A cooperative
may partner with a private entity to finance a
project but may only finance the portion it owns
with the CREB. In this case, the proper election
should be made so that the tax characteristics of the
property are attributed to each individual co-owner,
since a partnership is not an eligible Issuer under
the statute.

Proceeds of CREBs may not be invested above
the yield of the CREBs and certain earnings
from investment of CREB proceeds must be
rebated to the Federal government, Refer to
Notice 2005-98 for more information on such
arbitrage requirements.

A cooperative may lease a CRAB-financed prob act
to a private entity provided that the lease meets
applicable legal requirements and the cooperative is
still deemed to be the owner for tax purposes. A
coop could sell a CREB-financed facility to another
coop or government body, but if the facility is sold
to an entity that can not issue CREBs, such as an

3



IOU or private developer, the coop would have
to use the proceeds of the sale to repay all
outstanding CREBs. Bond counsel should be
consulted for further information on
partnerships, leasing and other arrangements.

Steps to Take Immediately
It is important for a cooperative to adopt an official
intent to use the proceeds of the CREBs to finance
its renewable project, This declaration would be
made through a board resolution. The cooperative
may reimburse itself for capital expenditures
related to the construction of a prob et once the
bonds are issued,but only if such a resolution is in
place in advance (see "Reimbursement" above).
Bond counsel can advise you as to the proper
wording for the resolution, arid NRECA can
provide you with a sample resolution that would
subject to review by your bond counsel,

Marketing CREBs
Issuers may pool several prob ects together to
create a bond issue of sufficient size to enhance
its marketability, attract interest from the
largest number of potential investors and
reduce transaction costs. Cooperative lenders
could market the bonds to institutional
investors, such as pension funds, insurance
companies, or Wall Street houses that may
offer the bonds to some clients. The bonds
could also be sold through mutual funds and to
individual investors.

CREBs versus the Production Tax Credit
c
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The Clean Renewable Energy Bond is a
different type of financing tool than the PTC
that is available to IOUs and private
developers. The bond works as a financing
tool. In contrast, the benefits from a PTC are
received only after the facility is financed and
electricity is generated. The value of the
CREB relative to the PTC varies according to
the project. The PTC provides a l0-year
stream of tax credits for all of the above listed
renewable generation facilities that qualify/ for
CREBs. The rate provided by the PTC is 1.9
cents per kph for wind, closed-loop biomass,
geothermal and solar. The rate provided by the
PTC is reduced to .9 cents per kph for open-
loop biomass (including agricultural livestock
waste), municipal solid waste (including
landfill gas), hydropower and small irrigation
hydropower. The value of the CREB is not
reduced for such projects, thus the Clean
Energy Bond would be relatively more
beneficial. A conservative estimate is that a
CREB will save the cooperative a minimum of
30 percent versus an RUS loan, depending
upon the project.
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There are additional resources helpful to
affording renewable generation that may be
combined with CREBs. Renewable energy
credits ("RECs") are renewable attributes of
generation that are separated from the
production of electricity and sold to other
utilities that must meet renewable portfolio
standard requirements, or to entities that want
to demonstrate that they are contributing to
clean energy production. For more
information on RBCs, visit the Public
Renewables Partnership website at
http;//wwx repartners.org/webcast/4%20RECs
%20Lieber1nai1.pdf In addition, the USDA
offers grants called "Section 9006 grants" (go
to the USDA website at
www. nirdev. usda. gov/rbs/farmbill/wha is,ht
i).  Finally,  state incentives for  renewable
generation may be available,

Other Resources
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Information as of March 3'd, 2006

For More Information
The U.S. Congress Joint Committee on Taxation has published a description of CREBs at the
following link: Mp;//vvwiv.house govdct/x-60-05.pdf (ICX-60-5, July 28, 2005). Legislative
text for Energy Policy Act of 2005 (P.L. 109-58) is available at http://thomas.loc.§iov IRS notice
2005-98 is available at http://www.irs.gov/pub/irs-drop/n-05-98. . IRS notice 2006-7 is
available at http://www.irs.gov/pub/irs-drop/n-06-07.pdf Consult the notice for additional detail
not provided in this brochure, including additional application requirements, information
reporting to the IRS, remedial actions in case of failure to spend bond proceeds as required and
arbitrage.

NRECA Contacts
For more information on CREBs, contact Russ Wasson at 703-907-5802, or Susan Petit at 703-
907-5822.
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Rreiect Manager. for SS VEC:
The Project Manager for SSVEC on this project is:

8qglggrynzqlid:
Whereby SSVEC has an Agreement with Supplier, and SSVEC has need for services as
defined herein, the Supplier and SSVEC mutually agree to the following. '

Pl'oie¢t.,4qe0untin2 Information :

Purpose of ThisDocument
This Exhibit B - Supplier's Scope of Work shall be incorporated in and governed by the
terns of that certain Master Professional Services Agreement by and between Sulfur

Springs Valley Electric Cooperative, Inc. ("SSVEC") and Power Engineers, inc.
("Supplier") dated _ _, as amended (the "Ag1°ee1nent"). Unless
expressly provided for in this Exhibit B, in the event of a conflict between the provisions
contained iii the Agreement and those contained in this Exhibit B, the provisions
contained in the Agreement shall prevail.

The Project Manager for Supplier on this project is:

Invoices along with brief monthly report emailed to QM

.QQ9QLnts12@n7;1bl@<8'ssv@¢».¢Q111

Ier I

office 520-720-6421 cell 520-508-7986

office 208-788-0357 cell 208-309-1171

SSVEC CWP Code 1400.01

SSVEC Activity Code 666

_SSVEC Dept. Number 51

__SSVEC WO #80105

SSVEC GL Code 107.24

Mike Wilbert

David Bl'van

E.

xaQ;£§éi=§8z§i@9 £91111 and

Exhibit B Revisicsn Date: 8/7/2009 1:29 PM
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Project Description :
SSVEC is evaluating a potential distributed generation (DG) project in the Sonoita area --
SSVEC feeder number V7. This prob et will provide system support to a very long radial
25 kV distribution feeder which currently has four line regulators to support voltage in
the area. DG is an attractive option for this location.

Specific Tasks under this Scope:
Task 1 .- Review the SSVEC analysis on the V7 Feeder

List of services requestedl
Task 1 -. Review the SSVFC analysis on the VS Feeder
Task2 - Site Visit
Task 3 -. Report of Findings and Recommendations
Task4 -- Detailed Analysis and Final Design and Estimate of Probable Cost
Task5 .-. Prepare and Execute Procurement Documents
Task 6 - Construction Supervision
Task7 - Commissioning and Testing
Task 8 -. As-Built Drawings

Sulfur
Electric:

a',

.4-

SSVEC will provide Supplier with detailed feeder data including MilSoft WinMil
model and various load scenarios for evaluation. Details of current line
equipment including regulators, capacitors and will also be provided by SSVEC
or as requested by Supplier. Additionally SSVEC will provide Supplier with load
duration information. The Supplier may be required to seek related information
from 3lld parties (Ag. availability of natural gas supply in the area, zoning
requirements, etc). SSVEC will provide Supplier with power cost values to be
used in the economic evaluation of this DG project.

The Supplier will direct a dialogue with SSVEC staff, coordinated through the
assigned SSVEC Project Manager, to define SSVEC's overall goal, options
currently under consideration, technical and operational concerns, and odder
details of the project.

The Supplier will then synthesize these data prior to a site visit (Task 2).

The Supplier will develop written Preliminary Report including the following
information:

Summary of information gathered and used in the analysis.
Summary of preliminary findings including options for:

DG technologies,
DG size,
locations,
rough estimate of costs and cost-savings,

o likely interconnection and operations issues
EJ Preliminary recommendations (if available at this time)

Springs Valley
Cooperative, Inc.

EL
Q

, ,t-

O

O

o

O

Page Z Exhibit B Revision Date: S/7/2009 l:29 PN
Confidential and Prop\'ietary



Task 3 .-- Report of Findings and Recommendations
Supplier will provide a written report of findings and recommendations based on
further evaluation of infonnation provided in Tasks l and 2 above. Additional
information search and analysis are likely required of the Supplier during this
Task 3 effort.

Task 2 - Site Visit
Upon submittal of Task I Preliminary Report and positive review by SSVEC,
Supplier shall arrange for a site visit to the area . An agenda for this visit will be
submitted after SSVEC review of the Preliminary Report and will be subject to
review and revision by SSVEC. Where possible, details of inforination needed
likely sources (SSVEC staff, outside personnel, physical review of specific sites)
shall be provided by the Supplier. SSVEC Project Manager will be responsible
for arranging meetings and other local logistics for this visit.

Task 2 - Schedule: Planning for this Task to begin immediately upon signing of
this Exhibit B -- SOW. Site visit to be completed within 75 days calendar days
but not less than two weeks after submittal of Task 1 Preliminary Repoit.

The Report of Findings and Recommendations is not a complete and definitive
design but rather a discussion of recommended option(s). The Supplier should
make every effort to identify major considerations for each option presented -
thus facilitating SSVEC's ability to evaluate options and make a decision on
which option to develop .

At a minimum this report should address :
El Summary of information reviewed and used in the analysis
Cl Summary of all assumptions made in the analysis

Option(s) recommended for consideration
Discussion of each option to include:

o Description of DG teclmolcgy and Mel source

Task 2 - Deliverable(s): Complete site visit.

Task 1 . - Schedule: To begin immediately upon signing of this Exhibit B - SOW.
To be completed within 60 calendar days. Report to be submitted not less than
one week prior to scheduled Site Visit (see Task 2 below).

Task 1 - Deliverable(s) :

Proposed agenda for site visit. Where possible, details of information
needed likely sources (SSVEC staff, outside personnel, physical review
of specific sites) shall be provided by the Supplier. SSVEC Project
Manager will be responsible for aiianging meetings and other local
logistics for this visit.

Short written Preliminary Report as described above.



Task 4

Task 3 - Deliverable(s): Written Report of Findings and Reooiiimendations as
described above.

Task 3 - Schedule:

-- Detailed Analysis and Final Design and Estimate of Probable Cost
Based on internal evaluation by SSVEC of the Report of Findings and
Recommendations, the Supplier niav be requested in writing via a formal Notice
to Proceed to begin further analysis and design on one or more DG option.

interconnection but no detailed design required for a generator package supplied
by a manufacturer.

The scope of work (SOW) for this task is dependent on the generation option
selected by SSVEC. This SOW will be defined once a generation option is
selected. For example t h e r e may he design required for the generation

Tasks 5, 6, 7, and 8 are also dependent on the options selected and the SOW will
need to be determined once an option is selected.

Q
9

Description of the interconnection point and required
interconnection equipment
Estimated total capital and operating cost of the DG unit
Estimated project economics (Cost/B enetit, NPV, or ERR) with
clear statement of assumptions of costs and benefits. This will
include estimated run-time for various levels of voltage support
and/or demand reduction scenarios
Summary of technical and operational issues associated with the
option
Statement of likely risks (technology, financial, operational, etc)

o Major equipment lead times and likely commissioning date
o Summary of the Supplier's evaluation of the option

D Supplier's summary evalua.tion of all options considered
Supplier's recornmendation(s)

Cl Additional detail on one (or more) recommended option(s). This is the
Supplier's recommendation based on the information available up to this
point in the prob et development. The report should contain manufacturer
specifications for major components (DG unit, interconnection and
relaying/protection equipment, additional line equipment if necessary) .
This section of the report should also include a Gantt chart or other
graphic representation of likely project implementation schedule with a
summary of each task.
The use of graphics and maps for illustration is encouraged.
Where possible, data files should be provided to SSVEC for internal
rev and analysis

O

O

o

o

O

Within 90 days of signing of this Exhibit B .- SOW.

Exilibit B Revision Date: 8/7/2009 1:29 Fiv
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Task 7 -- Commissioning and Testing

Task 8 .- As-Built Drawings

Task 6 .- Construction Supervision

Task S ... Prepare and Execute Procurement Documents

S!€ppliqr.Res9z4rces Alloqqtedjo. thi,s'_Prqi¢e1{:
The Supplier has reviewed the Project Description and Tasks herein and intends to use
the following resources to complete this project:

U Supplier's Project Management personnel:
Mike Wilbert - Senior Project Manager I
Laurie Robinson - Project Manager Assistant I

El Supplier's Generation personnel:
David Gardner .- Senior Project Manager Ill

o Jack Groves -- Senior Project Manager ll
o Mike Lidinsky .-- Senior Project Manager II

Supplier's SCADA and Analytical Services (SAS) personnel
John Kumar - Senior Project Manager I

o Jolt Squire - Engineer Ill
'?_ob 9 cheerer - Engineer

Task 7 = Schedule: To be determined

Task 7 - Deliverable(s): To be determined

Task 8 - Deliverable(s): To be determined

Task 8 -. Schedule: To be determined

Task 6 = Schedule' To be determined

Task 6 - Deliverable(s): To be determined

Task 5 - Deliverable(s): To be determined

Task 5 -, Schedule: To be determined

Task 4 - Schedule: To be determined

Task 4 = De]iverable(s): To be determined

.Aft F.~

o
o

O

O

V:».nl

5§hi '
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Task
Number

Deliverable Fee Amount for Task

Tasks 1
thru 3

Brief Monthly Report of
Activities under this
task.

Based on monthly report of hourly services
and associated expenses.

Tasks 4
thru 8

Brief Monthly Report of
Activities under this
task.

Based on monthly report of hourly services
and associated expenses.

Lit/uillated Damages:
In accordance with terms of the Master Professional Services Agreement, liquidated
damages are hereby established at the rate of Not Applicable in the SOW
Supplier does not meet schedule of services as presented herein.

A cceptrm Ce:

Title:

Name:

Signature;

Date:

Hourlv Rate for Services:

Payment for hourly rate for services shall be in

Supplier agrees to provide the services described herein in accordance with the hourly
rate schedule as provided to SSVEC in January 2008 or newer. in no Case shall the total
amount billed to SSVEC exceed 3 l50,000.00 without prior written agreement
from SSVEC (see Master Professional Services Agreement for detail).

FOR SULPHUR SPRINGS VALLEY ELECTRIC
COOPERATIVE, INC. (SSVEC)

\|...\. 4 . l l »

Title:

Name:

Signature:

Date:

5 .
1

accordance to the following schedule:

FOR POWER ENGINEERS. INC. (SUPPLIER)

halaibii 8 Revision Date; 8/7/2009 i.'5'9 p-

_if
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Sulfur Springs Valley Electric Cooperative, inc. (SSVEC) contracted POWER Engineers, inc.

(POWER) to provide technical assistance in regards to adding distributive generation to its V7

Feeder fed from the Huachuca West Substation. The purpose of this study is to provide an

engineering analysis for SSVEC in regards to adding distributive generation to its VS Feeder.

Part of this project is to determine a location on the V7 Feeder where the circuit could be opened

to allow a Z MW generator to serve peak load to reduce the loading at the substation and on the

1/0 ACSR mainline of the feeder. A peak substation load 0f6,900 kA was used as the basis for

the analysis with an annual growth of 2% for the entire V7 Feeder. The 2 MW generator would

be able to serve most of the line between the cities of Sonoita and Patagonia, Arizona for three

years beyond the peak year.

\
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The purpose of this study is to provide an engineering analysis for SSVEC in regards to adding

distributive generation to its V7 Feeder. The VS Feeder is fed from the Southwest Transmission

Cooperative at 69 kV and is stepped down to 24.9 kV at the Huachuca West Substation to serve

consumers in the Rain Valley, Elgin, Sonoita and Patagonia areas of Arizona., in recent years, the

feeder has reached its load-serving limit of around 7,000 kA. in order to better serve its

existing consumers, and to accommodate growth in the area, SSVEC plans to construct a new

substation and associated transmission line in the Sonoita area,

Until this new substation is constructed, SSVEC plans to install a 2 MW generator (diesel or

natural gas) on the V7 Feeder to operate in peak loading conditions. This generator will be

installed and run "islanded" from the rest of the deeder. Load flow analysis was used to

determine the optimal location to place a switch to open the feeder in order to run the generator

islanded. This study also explores other aspects of adding distributive generation to a feeder

including protection on the distribution line and for the generator, and connnunications between

the substation and the generator.

Note, voltage flicker and frequency deviation on the feeder due to the generator were not

addressed in this study. When a more detailed analysis is performed this should be addressed.

2.2 Data Review

The Huachuca West Substation is a single-feeder facility. The V7 Feeder is a radial feeder

consisting of 311 miles of primary line and approximately 50 miles of secondary. The feeder is

fed from a. 69-24.9kV 5,000/7,000 kA transformer. In previous studies conducted by SSVEC, it

was determined that the substation has reached its maximum capacity and in order to continue to

serve its existing and future consumers, a series of improvements would be required. Figure l is

a graph of peak load growth over the past tell years. January 2007 saw a peak substation load of

6,900 kA,

PFLT 112-340 (S??.»Q6} (m;81/88) .QTY 8 14739 D T' AMLV Rx
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Figure 1: Feeder V7 Peak Loading

One of the solutions to alleviate some of the load from the Huachuca West Substation and the V7

Feeder during these peak times is using distributive generation. In studies conducted by SSVEC,

it was determined that a 2 MW generator could be purchased and installed on the system to be Mn

during these peak times. The generator being considered for this application is a portable unit

that is skid/trailer mounted, giving SSVEC the flexibility of moving it to other locations within

their system once its use on the V7 Feeder is no longer required. At this time, how the generator

will be connected to the distribution system is still being taken into consideration. It will either

be connected directly at 24.9 kV or will be connected through a generation voltage to 24.9 kV

step-up transformer. According to these studies based on load data between November 2006 and

November 2007, this generator would only need to be Mn during peak conditions, which is a very

small period of time each year.

a
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kW knar %PF
Calculated

k A
kA % of

Total

A-Phase 2,097 438 97.9 2,141 34.0

B-Fhase 1,969 332 98.6 1,997 31.7

C-Phase 2,157 102 99.9 2,159 348

I
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was to be used as the basis for the analysis.

Control Point PD.3918 as shown in Table 1.

I

Figure 2: Feeder VS Load Duration Curve

The by-phase breakdown of the peak load of 6,900 kA was unknown.

Table 1: Existing Load at PD.3918 in WindMil Model
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I/vA
kA % of

+ I I/1? 1*L-'WJ

kA % of
Total I kW'<VA |"1 ro1'.

.L VOL 041- PFI

A-Phase 34.0 2846 2,297 480 97.9

B-Phase 31.7 2,187 2,157 364 98.6

C~Phase 34.3 2,367 2,364 112 99.9

Total 100.0 6,900 6,818 955

that was already being used in the model.

Windlviil model and used to distribute the load among the down-line circuit elements.

Other data and guidance received from SSVEC included:

Before any load How analysis was performed, the general layout of the VS Feeder was analyzed

to determine where the generator could potentially be located. Maps of the area were also taken

into consideration to determine what population centers were in the vicinity.

3.1 Introduction

3.0 Analysis

Peadar VS is a long radial feeder,

lung primarily west toward Sonoita.

north, to the southwest (toward Patagonia) and to the southeast (in the direction of Ft. Huachuca).

where to open the feeder to island the generator are limited.

Due to this configuration at Souoita, the possible locations of where to locate the generator and

feeds the majority of the load past Sonoita.

and to the southeast are either sho1"t or primarily single-phase.

833 f&ffdex.

Table 2: Division of 6,900 kA Peak Load at PD.39l8

u

e

If necessary, 124 V can be used as the output voltage on regulators

The three Capacitor banks have been turned off due to voltage rise concerns on the

The allocation of load is to be the Same as what is already in the Wind nil model.

Previous reports by SSVEC that have led up to this study.

A 2% growth is to be used for 3 years to grow the peak load of 6,900 kA.

keeler.

between Sonoita and Patagonia therefore is the focus of this study

The feeder originates from the Huachuca West Substation and

When the feeder reaclles Sonoita, it branches off to the

The kW and knAr data in Table 2 was input into the

SSVEC has a branch office i11 Patagonia.

The lines that branch to the north

The HI18 southwest to Pa.tagQnia

Opening



3.2 Load Flow.An~al.ys_is..Result.s

3.2.1 Results Before Islanding

In previous studies conducted by SSVEC the purchasing of a 2 MW generator was looked into.

This 2 MW rating is based on a 0.8 power factor. At unity power factor, this generator could

serve 2.5 MW (2.5 MVA), but in order to provide vat support for the portion of the feeder it will

be serving, the actual real power output would be 2 MW. The 2 MW output a.t 0.8 power factor

was used as the maximum loading to determine where on the feeder to place an open point to run

the generator islanded.

Load flow analysis was performed on the V7 Feeder utilizing the base allocation of the 6,900

kA of peak load and then growing the entire feeder load by 2% for three successive years. To

determine where the feeder can be opened in regards to loading on the feeder, the primary

quantity examined was kW by-phase. The by-phase kW flow was examined for six line sections.

Using their Wind nil designations, these six sections are:

PL.45024

PL44871

PL.44818

PL.45483

PL44284

PL.45240

The first five of these locations were chosen as they occur at two locations in Sonoita where the

feeder branches off. The sixth location, PL.45240 was chosen, as it is a line segment between

Sonoita and Patagonia. Figure 3 shows these locations in relation to the rest of the V7 Feeder,

PRT I 12840 (SR~06) (l0/31/08) SR 114730 R,*8v . A
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Element Name A-Phase (kW) B-Phase (kW) C-Phase (kW) Total (kW)

PL.45024
Base Year 1,285 1,415 1,507 4,207

Year 1 1,308 1,442 1,539 4,289
Year 2 1,336 1,472 1,569 4,377
Year 3 1,364 1,504 1,604 4,472

PL44871
2.59
264

675 1 ,072
691 1,096

138Base Year
Year 1
Year 2 144 269 705 1,118

1,141Year 3 147 275 719

PL44818
Base Year 1,141 1,119 830 3,090

Year 1 1,162 1,140 847 3,149

Year 2 1,187 1,164 863 3,214

Year 3 1,211 1,189 884 3,284

PL45483
Base Year 299 647 102

Year I 304 659 104 1,067

Year 2 311 671 106 1,088
Year 3 317 687 108 1,1l12

PL44284
Base Year 758 461 725 1 ,944

Year 1 772 470 739 1 ,981
Year 2 789 481 753 2,023
Year 3 805 489 772 2,066

PL45240
Base Year 742 441 693 1,876

Year 1 756 449 707 1,912
Year 2 772 459 720 1,951
Y ear 3 787 468 738 1,993

The results of the load flows for these six locations can be seen in

data for all six locations for the base year and three successive Years utilizing a 2% load growth

each year on the entire feeder.

3.2.2 Switch and Generator Locations

0358 year.

Based on these results, and 1fll?ns generaiur 1':= url

ihmil31i

Eire

Table 3: Windlviil Load Flow Results

p1.4534u

88:8

H16 vpfimui iucatiuu ii

According to the analysis by the third year, the kW

i l l ?- jug? 1.1n¢;l8;' 416 i>

141

i d=§»Ge,, l l  KL
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8l('»ii}S.2 In be utilized far three wars hexund We
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approximately 4. 15 miles firm where die mainline branches toward Patagonia firm Sonoita.
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Element Name A-Phase (kW) B~Phase (kW) C-Phase kw) Total (kW)

Load at Generator
Base Year 740 439 692 1,871

Year 1 755 448 706 1,909
Year 2 771 457 720 1,948
Year 3 786 466 734 1,986

Due to the rural nature of the area, there are only two population centers fed by this section of

line, Sonoita and Patagonia. Considering this, the location of where to connect the generator is

limited to these two general areas. If the generator were to be connected to die line at the open

point, it would be approximately 4 miles outside of Sonoita along Arizona Highway 82.

Although this location is more isolated to locate the generator, it would flow personnel to open

the circuit and start thegeneratorat the same time. The downside with this location would be that

it is more isolated and if the generator were to go down, crews would probably be required to

travel from Patagonia to the generator site.
\

The other option would be to locate the generator in Patagonia, where SSVEC has a branch

office. With the office in Patagonia, this location would make it easier for crews to get to in case

the generator was to go down. The downside of this location is that it would be on the opposite

side of the feeder from the open point on the feeder and would require coordinating opening the

switch and starting the generator.

3.2.3 Results After Islanding

After the line to Patagonia is disconnected and with the generator as the power source, the

voltages on this islanded section of line ate mai.ntained at or above 118 volts on a 120 volts basis

whether the line is being fed from the Sonoita or Patagonia ends. The loading on this section at

the generator for the base year andthethree successive reals, with a 2% load increase per year is

as shown in Table 4.

Table 4: Souoita to Patagonia Loading (islanded)

After the line to Patagonia is disconnected the rest of the feeder fed fi'om Huachuca West

Substation maintains voltages greater than 118 volts on a 120 volts base with exception to those

line sections directly preceding the voltage regulators on the system. Table 5 shows the lowest

reported voltages in these areas and the voltage regulator associated with these line sections .

PET 112.840 (sa-06) (IG/31/08) SR 114730
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Line
Section Associated Reuulator

Base Year
Voltage Year 1 Voltage Year 2 Voltage Year 3 Voltage

WindIvIi1 ID Location Volts Pp. Volts Pp. Volts Pp, Volts Pp.

PL44281
RG.69

Rain
Valley

116.8 B 116.3 B 116.0 B 115.5 B

117.9 B 117.5 BPL44277

PL70076

RG.64 Carmelo

118.0 B 117.8 B

117.9 B 117.7 BPL.'700'77
117.9 B 117.7 BPL44597
117.9 B 117.7 BPL45314
117.9 B 117.7 BPL45313
117.9 B 117.7 BPL.45315
117.9 B 117.7 BPL44598
117.8 B 117.6 BPL46265

B 117.9 BPL53935
B 117.8 BPL70075
B 117.9 BPL53934

Element Name A-Phase (kW) B-Phase (kW) C-Phase (kW) Total (kW)

Load on Secondary of Substation Transformer
Base Year 1,263 1,586 1,419 4,268

Year 1 1,297 1,630 1 ,445 4,372
Year 2 1 8 2 6

1855
1,666 1,479 4,471
1,702 1,508 4,565Year 3

Table 5: Feeder V7 Marginal Voltage Sections (islanded)

¢l

The primary reason for these low voltages is due to the substation load becoming unbalanced

After  the  l ine  i s  opened,  B-phase  becomes the  moreafter the line to Patagonia is opened.

predominantly loaded phase. Table 6 shows the loading at  the Huachuca West Substation with

the line to Patagonia opened.

Table 6: Huachuca West Loading (Islanded)

In the previmms studies conducted by SSVEC. the goal fol. the generator w as In reduce the load on

the I '0 ACSR mainl ine In bclou 9 MW . and reduce the overall substation loading durlnu the

peak loading ffiT](3E~ Thy:< would he acc<.wmplished bY installing the generzllm' and running the

svszfwt 1:~I;1ml=3c¥.
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Because the generator will be used as a primely power source and not as a distributed resource in

parallel with die rest of the distribution system, the protection this generator should followfor

recommended IEEE pract ice as laid out in IEEE Standard C37.l02 "IEEE Guide for AC

Generator Protection." Based 011 this standard, at a minimum the following protection elements

should be used include (referenced by their ANSI Device Number):

a 21 llistance relay used as a backup for a system generator zone phase fault. This would

require a time delay for coordination. Either this element or a 5lv or 51C element

should be Fuseli for this type of protection.

Volts per hertz protection for the generator to prevent thennal damage to the

B 27

generator caused by the over excitation of the generator.

Undervoltage protection against Lmdesimble effects such as a reduction instability

xiin

and excessive import of reactive power from the feeder.

32 .-. Re\ Erse power protection of the prime mover of the generator that may be damaged

during 3. motoring conditisu.

E 40

E 46

Loss-of»Field protection which may be caused by accidental tripping of a field

breakel', field open circuit, Held short circuit or voltage regulation failure.

Stator unbalanced current protection or negative~sequence protection to protect

against unbalanced system conditions or unbalanced faults.

E 51V or C - Voltage~restrai11ecl or voltage controlled time-overcurrent relay. Backup for

64S

system and generator zone phase faults. Either this element 01° a 21 element

should be used for this type of protection.

Overvoltage protectioN, which provides similar protection as the 24 element to

protect the generator against overexcitation or overspending.

100% stator ground fault protection with subharmonic voltage injection.

81 I*IcL1ui3Ilc} ILI]8V Bo1;h underfrequency and overfrequency protection may be

876

required.

Differential protection. Primary phase fault protection for the generator. 'This can

be considered optional depending on the size of die generator and whether CTS

can be installed.

apT i 12-84.0 (SR-06) (10/31/08) SR 114780 q8v

24

59

3_i



E Differential protection. Primary protection for a GSU t1*ansflom1e1.. This element

will not be required if the generator is connected directly to the distribution system

at 24.9 kg. Depending on the size of transformer use, this may not be required.

Since SSVEC already uses Schweitzer Engineering Laboratories (SEL) relays for protection

within its distribution substations, the SEL 300G relay would be suitable for this application.

This relay utilizes these functions and may provide a compact solution that will fit in with the

trailer mounted generator scheme.

4.2 Distribution Line

For the generator to serve the section of feeder between Sonoita and Patagonia, the feeder needs

to be opened. A reclosed should be placed Just upstream of the generator interconnection point.

A reclosed of the same types already in use 011 the V7 Feeder could be used for this function.

I he fault currents on this section of line will differ depending 011 if this section is being fed from

the Huachuca West Substation or from the generator. According to the fault analysis conducted

in Wind1V1i1 011 the VS Feeder, and using the source impedances provided with the model from

SSVEC, the three-phase fault currents at the chosen open point (line section PL.45240) is No I

21 m pp res - Using a subtransient reactance of !5% on the generator base of 2.5 MVA the generator

will contribute 386 amperes of fault current if it is connected directly to die feeder at 24.9 kg. If

the generator is connected to the feeder through a generator voltage to 24,900 volt GSU

trztnsfornler using an IEEE typical impedance of 6.5% on a transformer base of 3 MVA, the three-

phase fault current on the feeder will be )84 alnperes.

Normally the flaunt currents cumrihuled by the generator "auld be less than with the feeder fully

connected due to the smaller capacity of' the generator However. with the: VS Feeder being of a

long length, the accumulated impedance In the open point is significant. The distance back to the

substation firm the open point is approximately 26 miles. In this distance, the accumulated

positive sequence impedance is 24.9 l +j31 .17 Q and the accumulated zero sequence impedance is

31 . 17+]39.44 Q, which accounts for die low fault culTents.

if the gene1'a:io1. is to Tae connected directly to the distribution system at 24.9 kg, it appears the

emgixil8 IP(8€8fj_;§1'protection may be adequate for when the generator is in service. If the generator

is Io *to through a GSU t1'ansfo11ne1. then the protection may11866 to be 1*e-fevaluatfid on this ;.;>a;"=; Qr

Elle feeder due to 'ha lower fault currents .

PUT 112-840 (SR. -06)  (10/31/08)  SR 114730 {8:.J' F

87T



In order for SSVEC to monitor the generator's operating state as well as its power output, a

coinniunications processor would be required. A NovaTech Orion5r communication processor

located at the generator trailer would be sufficient. SSVEC already uses this processor in other

applications at its substations. This processor has 16 ports as well as 4 hardwired inputs and 4

hardwired outputs which should be able to accommodate the required lEDs for this application.

The 0rion5r would poll the SEL 300G as well as other lEDs installed at the generator site and

would in him then be polled by the SSVEC master station. Also to be used iii this set up would

be an SEL-2401. The SEL-2401 is a GPS clock that would be providing time information to all

devices at the generator and is used by SSVEC at other sites. A PML 6200 would be used to

meter the generator at the generator trailer. The Orion5r would communicate with the substation

via radio through the SSVEC Master network.

The generator set data. was based on the following:

6.1 Gen3eliato[.D.ata

POWER contacted three suppliers dirt provide comparable generator sets that could be used in

this application. The estimated cost for all three vendors is very competitive and estimated to be

411 the $675,000 to '"é775,U00 range

1-e'Ji=8vfed.

o
l
r

s
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Generator Set Data and Estimate of Probable Cost

Diesel Fuel

Portable

Weather C1lclosIl1l€

24 hr fuel tank

2400/4160 voltage

Skid mounted on a trailer

Sound attenuation

Automatic transfer switch

To be connected to an existing distribution feeder

'T , . .1-1. . . *I 1- - .1,_- - - - - - _ - - :  ` 1 l" - 1 - , I - ¢ " ' - - - - - - - j - - * - - -. [ ' J .1- }1- : - - . - -  - 1 . 1 - \
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Fuel
Co;r1su1nptio11

@ 100%
Ioa.dVendor Model kw/kvA Generator

Caterpi l lar

I

2000 eke 2000/2500
8 phase
60 Hz

brushless
EPA Tier 2

Water
cooled

138.9 gal/hr

Culms in s DQKAB 2000/2500
3 phase
60 Hz

bnlshless
EPA Tier 2

Water
cooled

137.9 gal/hr

Kohler ZOOOREOZM 2000/2500
3 phase
60 Hz

bnlshless
EPA Tier 2

Water
cooled

134.5 gal/hr

Emissions

Table 7: Vendor Generator Data.

I

I
I

Cool ing

.2 Qther Data

6.2.1 Warranty

Each vendor  offer s  a s tandard l imi ted one-year  war ranty  wi th opt ional  two,  f ive  and ten year

extended walTanties available.

6 2 . 2  G pe ra t i c ms  and  M ai n t e nanc e

Estimated cost lOt O&M is 8700 per hour at operation, The units are considered self contained

and can be placed iii standby mode with an automatic transfer switch engaging the unit when .

needed. The gen set comes with system protection to prevent catastrophic failures. As with any

reciprocating engine, regular preventative maintenance is required and each manufacturer has

similar service interval recommendations. Running inspections are recommended during

operation.

6.2.3 Noise

It is important that noise generated fi*o1n the gen set is considered when locating the unit. Typical

sound levels can be as high as 80 db with the sound attenuation package. Normal conversation is

58 db and f reeway noise is 70 db.

neighboritoods can be difficult.

Locating a unit near any residential or commercial

PET 112-"40 (SR-06) (10/31/08) sr..4730
KEV A
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6.2.4 Permitting

A portable gen set can be problematic with permitting. The Arizona Department of

Environmental Quality (ADEQ) will most likely require that an air permit application be

submitted each time die gen set is relocated. This may cause scheduling difficulties and extra

costs. The gen sets reviewed meet the EPA Tier 2 criteria, which mea.n that the units are low

emitters, and 'satisfy most stringent air permitting requirements. However, a stationary gen set is

a better solution in obtaining an air permit because only one application process is required. It is

advisable that discussions should be conducted with Sulfur Springs Valley Electric Cooperative

and the ADEQ before proceeding.
1

6.2.5 Renting Options

There are many options to renting units for short periods of time and many levels of cost. The

actual cost of renting depends on the configuration and services provided. Services that need to

be identified are set up, operation oversight and fuel costs. POWER contacted a local Cummins

supplier in Phoenix that is very willing to discuss renting options further. POWER can provide

this contact information if interested. Typically, purchasing the unit should be considered if it

will be used more than one year.

6.2.6 Natural Gas

Each gen set reviewed is also available in a natural gas model. Natural gas operating gen sets are

easier to maintain and operate cleaner than diesel units. Typically, there are no visible emissions

from the stack. Natural gas is typically less expensive to operate. Natural gas units should be

considered if the unit will be stationary and fuel supply is nearby.

6.2.7 Recommendations

The generator set vendors are very competitive and each provides high quality and reliable

products.

6.2.8 Gen Sets

Vendor infonnation for each model reviewed can be found in Appendix A.

PRT 112-340 (SR-06) (10/31/08) SR 114730
REV. A
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Appendix I :

Vendor Generator Data Sheets
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IESEL GENERATOR SET
I |

®

STANDBY
2000
60 Hz

eke
1800 rpm

2500 k A
480 Volts

Caterpillar is leading the power generation
marketplace with Power Solutions engineered
to deliver unmatched flexibility, expandability,
reliability, and cost-effectiveness.

Image shown may not
reflect actual package.

FEATURES

FUEL/EMISSIONS STRATEGY CAT 351BC TA DIESEL ENGINE
¢ EPA Tier 2

DESIGN CRITERIA
The generator set accepts 'l00% rated load in one
step per NFPA 110 and meets ISO 8528-5 transient
response.

Reliable, rugged, durable design
Field-proven in thousands of applications
worldwide
Four-stroke-cycle diesel engine combines
consistenfperformance and excellent fuel
economy with minimum weight

UL 2200
s UL 2200 listed packages available. Certain

restrictions may apply. Consult with your
Caterpillar Dealer.

CAT SR4B GENERATOR

FU.LL RANGE OF ATTACHMENTS
Wide range of bolt-on system expansion
attachments, factory designed and tested

- Matched to the performance and output
characteristics of Caterpillar engines

- Segregated low voltage AC/DC accessory box
provides single point access to accessory
connections

• UL 1446 Recognized Class H Insulation

SINGLE~SOURCE SUPPLIER CAT EMCP3 SERIES CONTROL PANELS
Fully prototype tested with certified torsional
vibration analysis available

WORLDWIDE PRODUCT SUPPORT

Simple user friendly interface and navigation
Scalable system to meet a wide range of
customer needs
Integrated Control System and Communications
Gateway

Caterpillar® dealers provide extensive post sale
support including maintenance and repair
agreements

- Caterpillar dealers have over 1,600 dealer branch
stores operating in 200 countries

o The Cat® S°O°S5M program cost effectively detects
internal engine component condition, even the
presence of unwanted fluids and combustion
by~products

.4
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Svstem tankard Optional

Air Inlet Single element canister type air cleaner
• Service indicator

- Dual element & heavy duty air cleaners (with

pre-cleaners)
- Air inlet adapters & shutoff

Cooling Radiator witliguard (43°C)
Coolant drain line with valve
Fah and belt guards
Caterpillar Extended Life Coolant
Low coolant level & high temperature alarm or
shutdown

Radiator duct flange
Jacket water heater

Exhaust • Dry exhaust manifold
Flanged faced outlets

• Mufflers and Silencers
- Stainless steel exhaust flex fittings
- Elbows, flanges, expanders & Y adapters

Fuel • Secondary fu.el filters
Fuel priming pump
Flexible fuel lines
Fuel cooler*

*Not included with packages without radiators

• Waiei Separator
• Duplex fuel filter

Generator SR4B - Class H insulation
ClassF temperature (105°C prime/130 C standby)

- Winding temperature detectors(select models)

- Oversize & premium generators
• Anti-condensation space heaters
- Bearing temperature detector
- Stator temperature detector

Power Termination • Bus bar (NEMA and INC meachanicallug holes)
-right side standard

Top and bottom cable entry

4 CircUit breakers, UL listed, 3 pole with shunt trip, 80%
or 100% rated, choice of trip units, manual or
electrically operated (lowvOltage only) .

- Circuit breakers, lEt Compliant, 3 or 4 pole with sllunt
trip (law voltage only), choice of trip units, manual or

electrically operated
- Shroud cover for bottom cable entry
• POwer terminations can be located on the left and/or

rear as an option. Also, multiple circuit breakers can

be ordered .(up to 3)

Governor I ADEMTM 3 Load share module

Control Panels • User Interface panel (UlP)- rear mount (standard)
• EMCP3.i Ger set Controller
• S9994 adjust Mn riane)

AC&DCt:fistolmer viiiring area (right side)
CAT qigitél Voltage regulator (CDVR) with KVAR/PF
control; 3-pNése sensing
Emergency Stop Pushbutton : I

I EMCP 3.3
- OptiQq1.¥or right or left mount UIP

L6¢§1 ism¢t¢ ahnunclat.or modules
Load sh'ai'e module

- Discrété VO module
- Ggherhlor temperature monitoring & protection

voN e AdjuSt (on panel)

Lube Lubricating oil and filter
- Oil drain line with valves

Fumes disposal
- Gear type lube oil pump

- Oil level regulator
Deep sump oil pan
Electric 84 air prelude pumps

- Manual prelude with sump pump
- Duplex oil filter

Mounting • Structual steel tube
- Anti-vibration mounts (shipped loose)

Isolator removal

Starting/Charging 24 volt starting motor(s)
- Batteries with rack and cables

Battery disconnect switch

- Battery chargers (10&20AMPl
-45 amp charging alternator
l Oversize batteries

Ether starting aid
- Heavy duty starting motors
- Barring device (manual)
- Air starting motor with control & silencer

General - Right-hand service
Paint - Caterpillar Yellow except rails and radiators

are gloss black
• SAE standard rotation

Fl heel and flywheel housing - SAE No. 00

- CSA certification
EU Certificate of Conformance

Note Standard and optional equipment may vary for UL
2200 Listed Packages. UL 2200 Listed packages may
have oversized generators with a different
temperature rise and motor starting characteristics...-

60 Hz 1800 rpnl 480 Volts

STANDBY 2000 eke 2500 kA

FACTQRY INSTALLED STANDARD & OPTIONAL EQUIPMENT

UATEHPILLAF

2 March 04 2008 08:57 Aivl



STAN BY 2000 eke 2500 kA UATEHPILLAH
if

60 Hz 1800 rpm 480 Volts

SPECIFICATIONS

CAT GENERATOR CAT ElVlCP3 CONTROL PANELS

I

Frame.. .825
Excitation.. .Permanent Magnet
Pitch.. .0.6667
Number of poles.. .4
Number of bearings.. 1
Number of leads.. .G
Insulation.. . UL 1446 Recognized Class H with
tropicalization and anti abrasion
iF Rating.. ,.Drip Proof lP22
Alignment.. .Pilot Shaft
Overspeed capability.. 125%
Wave form.. 2%
Paralleling kit/Droop transformer.. .Standard
Voltage regulator.3 Phase sensing with selectable volts/Hz
Voltage regulation . ..Less than +/~ 1/2% (steady state)
Less than +/- 1/2% (w/3% speed change)
Telephone influence factor...
Harmonic distortion..

.Less than 50
.Less than 5%

CAT DIESEL ENGINE

3516C ATAAC V-16, 4 Stroke, water-cooled diesel
Bore.. ,170.00 mm (6.69 in)
Stroke.. . 190.00 mm (7.48 in)
Displacement.. .69.00 L (4210.64 inc)
Compression Ratio.. . , 14.711
Aspiration.. .TA
Fuel System.. , Electronic unit injection
Governor Type.. .ADEM3

EMCP 3.1 (standard)
EMCP 3.2 & 3.3 (Optional)
24 Volt DC control
Generator irlsturments designed to meet UL/CSA/CE
Integral generator terminal box
Single location for customer connection
MODBUS isolated data link (RS0485 half-duplex)
supports serial communication at data rate up to 33.6
baud

Auto start/stop control
True RMS metering, 3-phase
• Digital indication for:
-RPM
-Operating hours
-Oil pressure
-Coolant temperature
- System DC volts
--L-L volts, L-N volts, phase amps, Hz
-Ekw, kA, knAR, kW-hr, %kW, PF
Shutdowns with indicating lights for:

-Low oil pressure
-High coolant temperature
.. Low coolant level
_ Overspeed
-Overspeed
-Emergency stop
- Failure to start (over crank)
Programmable protective relay functions:
Under and over voltage

_ Under and over frequency
- Reverse power
- Overcurrent (phase &total)

'P-_» Marclw GO 9008 08:57 AM



Open Generator Set - - 1800 rpm/B0 Hz/480 Volts DM8253

EPA Tier 2

I
ll.

. 1 I

. . \¢: .. . .n....

Generator Set Package Performance
Ger set Power rating @ 0.8 pf
Ger set Power rating With fan

2500 kA
2000 eke

Coolant to aftércooler
Coolant to aftercooler temp max 50°c 122°F

. _ r
. . . .* ..

. : r

. s ...

" .

* . . . .

. .\ . . . .

Fuel Consulfnplon
100% load with fan
75% load with fan
Cb% load with fun

J ".

138.9 Gal/hr
1618 Gif/hr
11.7 Galfht

\

: U.,

. - . . .Lr

.. I.

.- .4

41 .

525.7 .up .r
3;68.2"uH'r

294. 2  L e hr

Cooling System'
Air flow restriction (system)
Air flow (max @ rated speed for radiator arrangement)
Engine Coolant capacity with radiator/exp. tank
Engine coolant capacity
Radiator coolant capacity

0.12 Pa
2480 m3/min
475.0 L
233.0 L
242.0 L

0.48 in. water
87580 com
125.5 gal
61.6 gal
63.9 gal

lltilet Air
caftiriustigan air inlet flow we 6357.2 .com180.3 f1*l3}tT1in

Exhaust System
Exhaust stack gas temperature
Exhaust gas flow rate
Exhaust flange size (internal diameter)
Exhaust system backpressure (maximum allowable)

761.7 oF
15135_9 com
8.0 in
26.9 in. water

405.4 D C
428.6 m3/min
203.2 mm
6.7 Pa

.. ". :
.

:

.  '

. -

Hod neieetibn
Heat rejectibh to coolant [toIl)
Heat rajeWon to exhaust (total)
Heat rejection to aflercogler
Heat rejection to atmosphere from engine
Heat reje.mion to atmosphere from generator

. .

765 kw.
18b4 KW
666 kW

.137 kW
747 kW

43505 Btu/min
102593 Btulmin
37875 Btu/min
7791 Btu/min
4248.2 .Btwmin

Alternator*
Motor starting capability @ 30% voltage dip
Frame
Temperature Rise 234°F

4647 skA
825
130 o C

e+11I with filter
L'u8§ System

sump r

av ".| .

. *. . .. . . a . 401.3 L 105.0 gal

Emissions (Nominal)'
NOx g/hp-hr
CO g/hp-hr
HC g/hp-hr
PM g/hp hr

5.39 Q/hPlhl'
.29 g/hp-hr
.11 9/hp hr
.026 g/hp hr

STAND8Y 2000 eke 2500 kA UATEHPILLAR
60 Hz 1800 rpm 480 Volts

T.E§.IZHNlCAL DATA

8
1

1 For ambient and altitude capabilities consult your Caterpillar dealer, Air flow restriction (system) is added to existing restriction from
factor .
2 UL 200 Listed packages may have oversized generators with a different temperature rise and motor starting characteristics. Generator
temperature rise is based on a 40 degree C ambient per NEMA MG1-32.
3 Emissions data measurement procedures are consistent with those described in EPA CFR 40 Part 89, Subpart D & E and 1S08178-1 for
measuring HC, CO, PM, NOt. Data shown is based on steady state operating conditions of 77°F, 28.42 in HG and number 2 diesel fuel
with 35° API and LHV of 18,390 Btu/lb. The nominal emissions data shown is subject to instrumentation, measurement, facility and engine
to engine variations. Emissions data is based on 100% load and thus cannot be used to compare to EPA regulations which Lise values
based on a weighted cycle.

March 04.  2008 08487 AM
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3TAr\mBv 2000eke 2500 kA
60 Hz 1880 rpm 480 Volts

RATING.. DE_Fln.lI!.Qn§..An.Q.QQnD!'[lQn.s-.-

we RPI LLAlr
r

Ratings are based on SAE J1349 standard conditions.
These ratings also apply at ISO 3046 standard conditions.

Meets or Exceeds International Specifications: AS1359,
CSA, lEC60034, ISO 3046, ISO 8528, NEMA MG 1-33,
UL508A, 98/37/EC
Standby - Output available with varying load for the
duration of the interruption of the normal source power.
Average power output is 70% of the standby power
rating. Typical operation is 200 hours per year, with
maximum expected usage of 500 hours per year.
Standby power in accordance with ISO 8528. Fuel stop
power in accordance with ISO 3046. Standby ambients
shown indicate ambient temperature at 100% load which
results in a coolant top tank temperature just below the
shutdown temperature.

Fuel ratesare based on fuel oil of 35° API [16° C (60° F)]
gravity having an LHV of 42 780 kJ/kg (18,390 Btu/lb)
when used at 29° C (85° F) and weighing 838.9 g/liter
(7.001 lbs/U.S. gal.). Additional ratings may be available
for specific customer requirements, contact your
Caterpillar representative for details. For information
regarding Low Sulfur fuel and Biodiesel capability,
please consult your Caterpillar dealer.

J
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Package Dimensions
Length....1" 252;94.in
Width 2378.1 mm 93.63 in

i in .
Weight 17 307 kg 38,155 lb

STANDBY 2o00 eke 2500 kA GATEIIPILLAH
®

60 Hz 1890 rpm 480 Volts

DIMENSIONS

NOTE: For reference only - do not use for
installation design. Please contact
your local dealer for exact weight
and dimensions. (General
Dimension Drawing #2846051).

.CAT-ElectricPower.co m
Performance No.: DM8263

Feature Code: 516DE5A

© 2008 Caterpillar
AH rights reserved.

Materials and specifications are subject to change without notice.
The International System of Units (Sl) is used in this publication.Gen. Arr. Number: 2828106

Source: U.S. Sourcred
CAT, CATERPILLAR, SAFETY.CAT.COM their respective logos, "Caterpillar

Yellow," and the POVVER EDGE trade dress, as well as corporate and
product identity used herein, are trademarks of Caterpillar and may not

be used without permission.
March 04 2008 11953836
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60 Hz
kW (kA)

50 Hz
kW lavA)

60 Hz
kW (!=€VA}

50 Hz
kW (kA)

60 Hz
kW (kA)

5Q Hz
KW (KVA) 60 Hz 38 Hz

Des nr* 1750 (2188) 1800 (2000) D 3335

83e<A8 2080 (2500) 1825 (2281) D-3386

.

PA emissions

generator set
K60 3 8" 88.5

a

engine

Qescripiion Features

Cummins Power Generation commercial generator sets
are fully integrated power generation systems providing
optimum performance, reliability and versatility for
stationary and prime power applications.

This generator set is designed in facilities
certified to Iso900i and manufactured in
facilities certified to 1S09001 or IS09002.

(PMG)
The Prototype Test Support (PTS) program
verifies the performance integrity of the
generator set design. Cummins Power
Generation products bearing the PTS symbol
meet the prototype test requirements of NFPA
110 for Level 1 systems.

All low voltage models are CSA certified to
product class 4215-01 .

€2ummins°' heavy-duty engine - Rugged 4-cycle,
industrial diesel delivers reliable power, low emissions
and fast response to load changes.

Alternator - Several alternator sizes offer selectable
motor starting capability with low reactance 2/3 pitch
windings, low waveform distortion with non-linear loads
and fault clearing short-circuit capability.

Permanent magnet generator - Offers
enhanced motor starting and fault clearing short-circuit
capability.

Control system - The PowerCornmand® electronic
control is standard equipment and provides total genet
system integration including automatic remote
starting/stopping, precise frequency and voltage
regulation, alarm and status message display,
AmpSentlyTm protection, output metering, auto»shutdown
at fault detection and NFPA 110 Level 1 compliance,

Cooling system

UL
- Standard integral set-mounted

radiator system, designed and tested for rated ambient
temperatures, simplifies facility design requirements for
rejected heat.ll

'*a*1*

1

The generator set is available Listed to UL
2200, Stationary Engine Generator
Assemblies. The Power Command control is
Listed to UL 508 - Category NlTW7 for U.S.
and Canadian usage. Circuit breaker
assemblies are UL 489 Listed for 100%
continuous operation and also UL 869A Listed
Sen/ice Equipment

NFPA - Time genet accepts full rated load in a single step
in accordance with NFPA 1 10 for Level 1 systems.

Bi i EM
Engiueamnaumus.5pAnunuuusuuoo
Emi=llnn»s1anullua.4oanso.rur2.

Warranty and service - Backed by a comprehensive
warranty and worldwide distributor network.

l 3f;andb9 ratireil '?5.ir§1e rating l 8@s'atin4@us ratings lF.l3ata sheets

¢i¢UIQnhlliill1uu1l'0'-lv\l4»éa-.--lin. l.l.llip.»lu.\l1ul!l!l;n.-H&IIMi.dndulllu1Ilumm¢¢lfammalhwn-vuwsic.
ml um- uc-1g|hwu¥l;-4-'udtamm-lr vwnnvasm-u.Amss¢vv~\¢'fhvw=uv-ririlo luwl.' av-L ow-hmlh -al
UllllMlFluluu Guuukm 4mum.punmu w m M nd-»nLlulldal-dluUaind-I
9--wu¢a9nl
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Available voltages
60 Hz line-neutral/line-line

Mternatcr specifications

Control panel
U 120/240 v. 100 w control

anti-candensatlon space
heater

E Paralleling configurations

Generator set options and accessories
Engine D Remote fault signal package
D 208/240/480 V coolant heater D Run relay package

for ambient above 4.5 °C
(40 °F)

U 208/240/480 V coolant heater
for ambient below 4.5 "C
(40 °F)

89;3t@s 89% 3p§l?§:;§i§ §

Engine specifications

Air cleaner type
Lube oil filter type(s)
Standard cooling system

Design
Stator
Rotor
Insulation system
Standard temperature rise
Exciter type
Phase rotation
Alternator cooling
AC waveform total harmonic distortion
Telephone influence factor (HF)
Telephone harmonic factor (THF)

Battery capacity

Battery charging alternator
Starting voltage
Fuel system

Fuel filter

l=8%a»:§- @E8r|9z=98' 'w@s-k§s9 for 8,.;9a;.,

Design
Bore
Stroke
Displacement
Cylinder block

Governor regulation class
Voltage regulation, no load to full load
Random voltage variation
Frequency regulation
Random frequency variaiiort
Radio frequency emissions compliance

o 219/380
o 254/440

Note: Consult factory for other voltages.

\!ate: Some options may not be available on all models

e 277/480
0 347/600

| Allrightsreserved I Specificaiiws subieci

Alternator
D 80 "C rise alternator
D 105 °c rise alternator
D 125 "C rise alternator
|:\ 120/240 v, 300 W anti-

condensation heater
D Temperature sensor

2/phase
El Temperature sensor - alternator

bearing RTD
D Differential cun'ent transformers

l 2400/41 G0
I 7200/12470

T ws

• 7620/13200
• 7970/13800

consul? f8.c"iQry for availability.

F€TDs,

z
I
I
I
I
I
i

I

I
I
I

I
I
I
I
I

I
1
I
I
I
I

Brushless, 4 pole, revolving field
2/3 pitch
Single bearing, flexible disc
Class H on low and medium voltage, Class F on high voltage
150 °o standby
PMG (permanent magnet generator)

A (u>. B iv). C (w)
Direct drive centrifugal blower fan
< 5% no load to full linear load, < 3% for any single harmonic

< 50 per NEMA mG1-22.43
< 3

Cast iron, 60°V 16 cylinder
2200 amps minimum at ambient temperature of -18 °C to 0 "C
(0 °F to 32 °F)
40 amps
24 volt, negative ground _
Cummins modular common rail
Dual element, 10 micron filtration, spin-on fuel.filters with 15 micron
water separator
Dry replaceable element oil litters
Four spin-on, combination full flow filter and bypass filters
High ambient radiator

50 Hz line-neutral/line-line

4 cycle, V-block, turbocharged and low temperature air affercooled
158.8 mm (6.25 in)
190.0 mm (7.48 in)
60.2 litres (3673 in°)

Exhaust system
D Industrial grade exhaust

silencer
EI Residential grade exhaust

silencer
El Critical grade exhaust

silencer

Generator set
E AC entrance box
D Batteries

Cooling system
El Remote radiator cooling

I 220/380
o 230/400

IS08528 Part 1 Class GB
i 0.5%
+_ 0.5%
isochronous
+ 025%
INC 801 .2 through INC 801 .5, MIL STD 461C, Part 9

I 240/415
• 254/440

• 1905/3300
9 3640/6300

U Battery rack w/hold-down -
floor standing

El Circuit breaker - set mounted
E] Disconnect switch - set

mounted
\:| PowerCommand Network
D Remote annunciator panel
U Spring isolators
EI 2 year warranty
D 5 year walTanty

LG year rnaior componentsi""l
LJ

C 3810/6600
1 6350/11000

@2003 ! Cummins Power Gerreraiion Inc. Io change without notice | Cummins Power Generation
end Cummins are registered trademarks or Cummins Inc. PowerCornmand, AnwpSeniry and "Ourenergy working for you." are irademerks of
Cummins Power Generation. Other company, product or service names may be trademarks or service marks of others.
Q - 1...- 151=.cr {2/08)
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étttaieg 88 metering pane? .. Provides color-coded
display at generator set output voltage, current,
frequency, power factor and kw. All phases of voltage
and current are simultaneously displayed. Easy to see
output status tram a distance.

graphical data display - Allows operator to view all
engine and alternator data, perform operator adjustments
for speed, voltage and time delays, view fault history, and
set up and adjust the generator set (set up requires ,
password access). A portion of the display is allocated
to display system status including alarm and shutdown
conditions. Display is controlled by sealed membrane
switches. Up to 9 lines of data can be displayed with
approximately 26 characters per line.

- The status lamps indicate remote
start command (green), not in auto (red-flashing), warning
(amber) and shutdown (red).

i§;3@§f a39§ $3a88ei 883384999

Mode selector switch - Off/manual/auto and run/stop
switches allow remote automatic starting or manual
starting from the operator panel. Panel includes an LED
lamp to indicate manual mode operation.

LED status lamps

Exerciser switch - Automated exercise function in the
control allows an operator to initiate an exercise period
and have it automatically completed by the control.

Fault reset switch - Allows the operator to reset the
control after a warning or shutdown condition. LED lamp
with switch indicates that a fault is present on the
system.

Panel lamps and switch - Operator panel can be
illuminated by a series of high-intensity LED lamps
controlled by a membrane switch on the panel. Panel
lamps include a time delay to automatically switch off
after a preset time period.

Emergency stop switch - Provides positive and \
immediate shutdown of the generator set on operation.

Construction - Operator panel is a sealed design with
membrane switches for most functions. Mechanical
switches are oil-tight design. Plug inten'aces are
provided to the generator set control system. Display
panel labeling is configurable for language.

~'Z8@§6° =:8~a3@a°§§;# 4'¥@8:*s=E»iie?.§3 l a ?  3 ; @ a 8 S "

8  438
8
3*

ins Inc. PowerGr>mmand, Amg:»Ssn1ry and "Our ensr~~y working tor you. are trademarks far

e integrated isochronous governing and fuel control
system.

a Integrated 3-phase sensing voltage regulation system
with automatic single and three phase fault regulation.

e Integrated AC protective functions include over/under
voltage, short-circuit, overcurrent (warning and
shutdown) and overload.

= integrated engine management system including
configurable cycle~crankirig functions and configurable
start sequence.

s Comprehensive warning and shutdown protection
including customer configurable warning and shutdown
conditions.

o Comprehensive data displays including 3-phase AC
voltage, current, power factor, kW and kA, engine oil
pressure, coolant temperature, DC volts and other
service functions, operating history (load and fault
conditions) and system setup information.

Gpticms
13 integrated digital paralleling controls including options

for semi-automatic and automatic (isolated bus)
applications.

El LonMark compliant network interface.
El Control anti-condensation heater.
Lil Key-type mode select switch.
El Relay outputs for genet running, C01TI1-l-l0r] warning

and common shutdown.
U Exhaust temperature alarm.
El Alternator temperature alarm(s)_
l;i CentinelT'v' lube oil burn system.
El Power transfer control function to allow generator set

to control remote power circuit breakers for open, test
closed or soft (ramping) power transfer from a utility
source to the genet (2 minute maximum fail-to-
disconnect timer).

3iaiic3afd a*c;¢2~2is§;% ?4@§4i§f:»f3=3
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DQKAA 6175 243 2534 100 3043 120 15231 33569) 15396 (33932)

DQKAB 6175 243 2534 100 3043 120 17382 38309) 17906 (39470)

Dim sic!!
mm (in.)

Set Weight*
dry kg (lbs)

9188898 ¢.;§@-'¥§§t;38mrm

Model

Emergency standby power (ESP):
Applicable for supplying power to varying electrical load
for the duration of power interruption of a reliable utility
source. Emergency Standby Power (ESP) is in
accordance with ISO 8528. Fuel Stop power in
accordance with ISO 3046, AS 2789, DIN 6271 and BS
5514.

Warning: Back feed to a utility system can cause electrocution and/or property damage. Do not connect to any building's electrical system
except through alt approved device or after building main switch is open.

Applicable for supplying power to varying electrical load
for unlimited hours. Prime Power (PRP) is in accordance
with ISO 8528. Ten percent overload capability is
available in accordance with ISO 3046, AS 2789, DIN
6271 and BS 5514.

1400 73" Avenue n.E.
Mireneapo!is, MN 55432 USA
Telephone: 763 574 5000
Fax: 763 574 5298

Applicable for supplying power to a constant electrical
load for l imited hours. Limited T ime Running Power (LTP)
is in accordance with ISO 8528.

Prime power (PRP):

Qummins Power Generation

Applicable for supplying power continuously to a
constant electrical load for unlimited hours. Continuous
Power (COP) in accordance with ISO 8528, ISO 3046, AS
2789, DIN 6271 3l'ld BS 5514.

Lirni'¢ed-=tiirne running power (LTP):

Base load (continuous) power (GDP):

Qw @a2e&'f83;= 'r!@e=Eei-3 '9<3s' E3 aTp8

Note: Weights represent a set with standard features,

Dim ERA"

mm lim.)
Dim "BH
mm (in.)

See outline drawings for weights of other configurations.

This outline drawing is for reference only. See respective model
data sheet for specific model outline drawing number.

Do not use for installation design

| --- - " "

I I

1 Dim "A" 11

313l

Set Weight*
wet kg (lbs)

Dim "C"

i me ,
_ 4. ~*
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PERFORMANCE DATA Star dbStandbv Standbv Standbv Prime
BHP @ 1800 RPM (60 Hz) 730 1480 2189 2919 2639
Fuel Consumption gal/Hr 43.9 76.4 105.8 137.9 124.7
Exhaust Gas Flow (CFM) 6510 10220 12000 t4Q20 13780
Exhaust Gas Temperature (°F) 772 838 873 893 884

EXHAUST EMISSION DATA

HC (Total Unburned Hydrocarbons) 0.38 0.32 0.23 0.23 0.25
NOt (Oxides of Nitrogen as NOT) 3_18 3.04 4.60 5.11 5.02
CO (carbon Monoxide) 0.65 0.40 0.19 0.21 0.16
PM (Particular Matter) 0.20 0.12 0.03 0.04 0.03
S92 (Sulfur Dioxide; 0,13 0.12 0.10 0.10 0.10
Smoke (Bosch) 0.65 0.52 0.19 0.24 0.15

All Values are Grams/HP~Hour, Smoke is Bosch #

The NOX, HC, CO and PM emission data tabulated here were taken from a single engine under the test conditions shown above. Data for the other
components are estimated. These data are subjected to instrumentation and engine-to-engine variability. Field emission testdataare not guaranteed

' to these levels. Anil Isl field *est results may van/ due to test site nmditiens, installation, fuel spef°i*i"°*i'°", *es* procedures and instrumentation.
I operation with excessive air intake or exhaust restriction beyond published maximum limits, or with improper maintenance, may results in elevated

emission levels

Engine information
Model Cummins Inc. QSK60-G6 NR2
Type 4 Cycle, 60°V, 16 Cylinder Diesel
Aspiration Turbocharged and Low Temperature aftercooled
Compression Ratio 14.521
Emission Control Device Aftercooled

Data was recorded during steady-state rated engine speed (i 25 RPM) with full load (ft%).
and emission rates were stabilized.

TEST C-6NDITI0N3

Fuel Specification:

Fuel Temperature:
Intake Air Temperature:
Barometric Pressure:
Humidity:
Reference Standard:

l*€bW&~lr
generation

46.5 Celene Number, 0.035 Wt.% Sulfur, Reference IS08178-5, 40CFR88.1313-98 Type 2-
D and ASTM D975 No. 2-D.
99 ; 9 °F (at fuel pump inlet)
77 -'r 9 °F
29.6 + 1 in, Hg
NOt measurement corrected to 75 grains Hzo/lb dry air
ISO 8178

Exhaust Emission Data Sheet

9?39433 £/14€!?0ui M;-808

Bore:
Stroke:
Displacement:

2000DQKAE
so Hz Dlesel Generator Set

6.25 in. (158 mm)
7.48 in. (189 mm)
3673 cu. in. (60.1 liters)

Pressures, temp'eratures,

IIr.fli1-m:¢..e I1¢ 14
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o1-ll.ER®POWER SYSTEMS 380-4160 v

Model: 2000REOZM

Diesel

Standard Features39801
e

"U~t"v'EF£ S1523 EMS
NAIIGNAL L Y  REGIST EEED

0

Ratings Range
60 Hz 50 Hz

Standby: 1590-2000
1988-2500

1496-1760
1870-2200

•

•

•

Prime:

kW
k A
kW
k A

1440-1820
1800-2275

1376-1600
1720-2000

•

•

•

Kohler Co. provides one-source responsibility for the
generating system and accessories.

The generator set and its components are prototype-tested,
factory-built, and production-tested.

The 60 Hz generator set offers a UL 2200 listing.

At 60 Hz, the generator set accepts rated load in one step.

The ea Hz generator set meets NFPA 110, Level 1, when
equipped with the necessary accessories and installed per
NFPA standards.

The generator set complies with ISO 8528-5, Class GO,
requirements for transient performance.

A one-year limited warranty covers all systems and
components. Two-, five-, and ten-year extended warranties
are also available.

Alternator features:
L

C] I - g
\

9 9
i ..2*lT1#'-3Wl12~L'*' O

O

The pilot-excited, permanent-magnet (PM) alternator
provides superior short-circuit capability.

The brushless, rotating-field alternator has broadrange
reconnectability.

• Other features:

Q S | _ to O

;=
O

The low coolant level shutdown prevents overheating
(standard on radiator models only).

The generator set is direct-mounted to the skid.

Generator Set Ratings

Alternator

15o°c Rise
Standby Rating

Voltage Ph Hz kw/kvA

125°C Rise 1o5°c Rise
Prime Rating Prime Rating

kw/kvA kw/kvA

7M4054

7M4056

7M4058

7M4176

7M4292
n-J

.n r  1h6 an  a l ign  c l  a  purer  nu l lge  Thaws Is  no  ouadoad capabi l i ty  fun  :h is  ra t ing  Halnngs are  |

Amps
220/380 3 60 1500/1988 3020
240/416 3 60 1840/2300 3192
277/480 3 B0 2000/2500 3007
220/380 3 50 1584/1980 3008
230/400 3 50 1624/2030 2930
240141 B 3 50 1608/2010 2790
220/3B0 3 60 1850/2313 3513
240/416 3 60 2000/2500 3470
277/4B0 3 60 2000/2500 3007
220/380 3 50 1760/2200 3343
230/400 3 50 1760/2200 3175
240/416 3 50 1760/2200 3053
220/380 3 60 2000/2500 3798
240/418 3 60 2000/2500 3470
277/480 3 50 2000/2500 3007
220/380 3 50 1760/2200 3343
230/400 3 50 1760/2200 3175
240/416 3 50 1760/2200 3053
220/380 3 60 2000/2500 3798
347/600 3 60 2000/2500 2406

2400/4160 60 2000/2500 347
7M4374 1905/3300 3 50 1744/2180 381
RATINGS: All three»phase units are rated at 08 power factor. Standby Ratings: Standby rat
apply Io inslallaiions where utility power is unavailable or unreliable. At varying load. :He num

the technical information bulletin (TIB-101) on ratings guidelines for the complete ratings olefin
and without-any obligation or liability whatsoever GENERAL GUIDELINES FOP. 0E9ATlon;
10°C (13:F) éernperaiure abate 4U'C (1G4"F) up in 3 maxim:-m lemperaiure of 15°C (1'*1'F).

Rat in g s  Ar  in  =:cco rd s I \ee  was  B0 -8528 I1 .  o ver lo ad  p o wer  la  aeu u cd an ce  wi th  ssc -ao 4e . '1  ,

130° C Rise
Standby Rating

kw/kvA Amps Amps Am ps
1590/1 988 3020 1440/1800 2735 1440/1 B00 2735
1840/2300 3192 1800/2250 3123 1680/2100 2915
2000/2500 3007 1820/2275 2736 1820/2275 2736
1528/1910 2902 1496/1870 2841 140011750 2659
1536/1920 2771 1536/1920 2771 1424/1780 2569
1496/1870 2595 149611870 2595 1376/1720 2357
1790/2238 3400 1750/2188 3324 1650/2063 3134
1950/2438 3383 1820/2275 3157 1780/2225 30B8
2000/2500 3007 1820/2275 2736 1820/2275 2736
1760/2200 3343 1600/2000 3039 1600/2000 3039
1760/2200 3175 1600/2000 2887 1600/2000 2887
1736/2170 3012 1500/2000 2776 1558/1960 2720
1950/2438 3703 1820/2275 3457 1790/2238 3400
2000/2500 3470 1820/2275 3157 1820/2275 3157
2000/2500 3007 1820/2275 2736 1 B20/2275 2736
1744/2180 3312 1600/2000 3039 1600/2000 3039
1760/2200 3175 1600/2000 2887 1600/2000 2887
1780/2200 3053 1600/2000 2776 1600/2000 2776
2000/2500 3798 1820/2275 3457 1820/2275 3457
2000/2500 2406 1820/2275 2189 1820/2275 2189
2000/2500 347 1820/2275 316 1820/2275 318
1600/2000 350 1800/2000 350 1448/1810 317
inks apply to installations served by a reliable utility source The standby rating is applicable Io varying loads
naccordance with IS0-3046/1 , SS5514, AS 2739= and DIN 6271.Prime Power RaHngs: Prime power ratings
Ber of generator set operating hours is unlimited. A 10% overload capacity is available for one hour in twelve.
BS 5514, AS 2739: and DIN 6271. For limited running time and base food ratings, consult the factory Obtain
iiions, The generator set manufacturer reserves the right Io change the design or speciiicaiions without notice
A/[i?uc1e: Derail 2.5% per 300 m (924 ft.) elevelion above 1500 rn (4921 ). Temperature;Deiaie 11.5% per

I

I
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Alternator Specifications

Alternator
o NEMA MGR, IEEE, and ANSI standards compliance for

temperature rise and motor starting.
Specifications

Type

Exciter type a

Voltage regulator

Insulation :

Material

Q

Sustained short-circuit current of up to 300% of the rated
current for up to 10 seconds.

Sustained short-circuit current enabling downstream circuit
breakers to trip without collapsing the alternator field.

Seh'~ventilated and dripproof construction.0

o Superior voltage waveform from two-thirds pitch windings
and skewed stator.

4-Pole, Rotating-Field

Brushless, Permanent-
Magnet Pilot Exciter

Solid State, Volts/Hz

NEMA MGR

Class H, Synthetic,
Nonhygroscopic

130°C, 150°C Standby
1, Sealed

Flexible Disc:

Full

125% 60 Hz

• Digital solid-state, volts-per-hertz voltage regulator with
:0.25% no-load to full-load regulation.

Temperature rise

Bearing: quantity, type

Coupling

Amortisseur windings

Rotor balancing

Voltage regulation, no-load to full-load
(with <0.5% drift due to temp. variation) 3-Phase Sensing, 10.25%

One-step load acceptance 100% of Rating

Unbalanced load capability 100% of Rated Standby
Current

(35% dip for voltages below)
5400 (6OHz)
7000 (60Hz), 4800 (50 Hz)
7200 (60Hz), 5200 (50 Hz)

11000 (60Hz), 6600 (50 Hz)
4250 (GOHZ)
6200 (60Hz), 3750 (50 Hz)

• Brushless alternator with brushless pilot exciter for excellent
load response.

Peak motor starting kA:
380 v 7M4176 (4 bus bar)
480 V, 380 V 7M-4054 (4 bus bar)
480 V, 380 V 7M4056 (4 bus bar)
480 v, 380 V 7M4058 (4 bus bar)
600 V 7M4292 (4 bus bar)
4-160 v, 3300 v 7M4374 (6 lead)

Engine
Application Data

Engine Electrical
Engine Specifications

Engine model

60 Hz 50 Hz 50 Hz 50Hz

02000
65.4A60

D2000
65.4A50

Engine type 4-cycle, Turbocharged,
Air-to-Air Charge Cooled

16 V

Negative

24

30

Dual, 24

Engine Electrical System

Battery charging alternator:

Ground (negative/positive)

Volts (DC)

Ampere rating

Starter motor rated voltage (DC)

Battery, recommended cold cranking
amps (CCA):

Quantity, CCA rating each

Battery voltage (DC)

Four, 1150
12

Fuel

Cylinder arrangement

Displacement, L (cu. in)

Bore and stroke, mm (in.)

Compression ratio

Piston speed, m/min, (ft./min.)

Main bearings: quantity, type

Rated rpm

Max. power at rated rpm, k m (BHP)

Cylinder head material

Crankshaft material

Governor type

Frequency regulation, no~load to Tull-load

Frequency regulation, steady state

Frequency

Air cleaner type, all models

654 (3989)
170 X 180 (6.69 X 7.09)

14.011
648 (2126) 540 (1772)
7, Precision Ha\f-Shell
1800 1500

2150 (2882) 1939 (2599)
Cast Iron

Forged Steel
Electronic

isochronous
80_25%

Fixed
Dry

Fuel System 60 Hz 50 Hz

Fuel supply line, min, ID, mm (in.)
Fuel return line, min. iD, mm (in.)
Max. lift, engine driverx fuel pump, m (ft)
Max, fuel flow, Lf (mph)

Max. fuel pump restriction, Pa (in. Hg)
Fuel filter: quantity, type
Recommended fuel

25 (1.0)
19 (075)

1 (3)
660 (174) 560 (148)

10 (30)
4, Secondary

#2 Diesel

Exhaust Lubricaiiorl
Exhaust System .

Exhaust manifold type

Exhaust flow at rated kw, m3/min. (com)

60 Hz 50 Hz
.Lubricating System 60 Hz 50 Hz

Dry

479 (16913) 434 (15325)

519 (966) 536 (997)

Type

Oil pan capacity, L (qt.)

Oil pan capacity with filter, L (qt.)

Oil filter: quantity, type

Oil cooler

Full Pressure

200 (211 )

250 (264)

4, Cartridge

Water~Cooled

Exhaust temperature at rated kw, dry
exhaust, °C (°F)
Maximum allowable back pressure,
pa (in. Hg)

Exhaust ouiiet size at engine hookup,
mm (in.)

5.9 (t.7)

See ADV drawing

65-236 {2000FZEOZM] 12,*05l
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Application Data Controllers
\

Cooling s

60 Hz 50 Hz

40 (105)

170 (44.9)

413 (109)

1850 (489) 1650 (436)

686(38999) 623(35401)

Decision-Maker" 550 Controller
Audiovisual annunciation with NFPA 110 Level 1 capability.
Programmable microprocessor logic and digital display features.
Alternator safeguard circuit protection.
12- or 24-volt engine electrical system capability.
Remote start, remote annunciation, and remote communication options.
Refer to G6-46 for additional controller features and accessories.

633 (36000) 575 (32677)

Centrifugal

1895 (75)

44 (59)

Radiator System .
Ambient temperature °C (°F)
Engine jacket water capacity, L (gal.)

Radiator system capacity, including
engine, L (gal.)
Engine jacket water flow, Lim (rpm)
Heat rejected to cooling water at rated
kw, dry exhaust, kW (Btu/min.)
Heat rejected to charge cooling air at
rated kw, dry exhaust, kW (Btu/min.)
Water pump type
Fan diameter, including blades, mm (in.)
Fan kW (Hp)
Max. restriction of cooling air, intake and
discharge side of radiator, Pa (in, H20) 0,125 (0.5)

Operation Requirements
60 Hz 50 Hz

2500 (88275)

181 (6391) 184 (5791)

158 (9000) 144 (8169)

97 (5516)

Air Requirements

Radiator-cooied cooling air,
m3/min. (scum)

Combustion air, m3/min. (com)

Heat rejected to ambient air:

Engine, kW (Btu/min.)

Alternator, kW (Btu/min.)

Air density = 1 ,20 kg/m5 (0075 lim/ft@ )'i'

9
60 Hz 50 HzFuel Consumption

Diesel, Lf (mph) at % load

100%

75%

50%

25%

Diesel, Lf (mph) at % load

100%

75%

50%

25%

Standby Rating

509 (1345) 452 (1221)

381 (100.6) 338 (89.2)

261 (69.0) 231 (61.0)

147 (38.9) 128 (33.9)

Prime Rating

415 (1097)

309 (81.5)

214 (56.5)

122 (32.2)

461 (1219)

348 (92.0)

243 (64.2)

142 (374)

G5-236 (20o0p.Eo2ml 12/051



DISTRIBUTED BY:

KOHLER CO., Kohler, Wisconsin 53044 USA
Phone 920-565-3381. Fax 920-459-1646
For the nearest sales and service outlet in the
US and Canada, phone 1-800-544-2444
KohlerPower.com

Kohler Power Systems
Asia Pacific Headquarters
7 Juror Pier Road
Singapore 619159
Phone (65) 6264-6422, Fax (65) 6264-6455

Additional Standard Features

6

o

0

Alternator Protection

Alternator Strip Heater (standard on 3300 volt and above)

Electronic, isochronous Governor

Oil Drain Extension

Operation and Installation Literature

Maintenance

C] General Maintenance Literature Kit

Q Maintenance Kit (includes air, oil, and fuel filters)

I] NFPA 110 Literature

Q Overhaul Literature Kit

I] Production Literature Kit

Available Accessories

Open Unit

(j Exhaust Silencer, Hospital (kit: PA-361627)

lj Exhaust Silencer, Critical (kit: PA-361625)

Q Flexible Exhaust Connector, Stainless Steel

Cooling System

Q Block Heater
[recommended for ambient temperatures below 20°C (68°F)]

I] Radiator Duct Flange

Controller

C] Common Failure Relay Kit

Q Communication Products and PC Software

I] Customer Connection Kit

[_] Dry Contact Kit (isolated alarm)

[1 Remote Annunciator Panel

lj Remote Audiovisual Alarm Panel

lj Remote Emergency Stop Kit

[1 Remote Mounting Cable

lj Run Pelay Kit
Fuel System

I] Flexible Fuel Lines

Q Fuel Pressure Gauge

lj Subbase Fuel Tank with Day Tank

Miscellaneous Accessories

0

EL

EI

EL

[ I

El

Cl

0

Dimensions and Weights
Overall Size, Lx W x H, max., mm (in.):

Weight (radiator model), wet, max., kg (lb.):

GOO5 x 2212 X 3244
(236.4 X 87,1 X 127.7)

15876 (35000)

H

I

D

Electrical System

Q Battery

Q Battery Charger, Equalize/Float Type

Q Battery Heater

Q Battery Back and Cables

Engine and Alternator

Q Air Cleaner, Heavy Duty

Q Air Cleaner Restriction Indicator .

Q Alternator Strip Heater (available up to 600 volt)

Q Bus Bar Kits (standard on 7M alternators, 380-G00 volt only)

Q Crankcase Emissions Canister

Q Fuel/Water Separator

Q Line Circuit Breaker (NEMA type 1 enclosure)

Q Line Circuit Breaker with Shunt Trip (NEMA type 1 enclosure)

Q Oil Temperature Gauge

Q Rated Power Factor Testing

Q Spring isolators

Paralleling System

Q Load»Sharing Module
Q Voltage Adjustment Control (manual)

I11 W g. L

I
D

Nola: This drawing is provided fur reference only and should not be used for planning the
installation. Contact your local distributor tor more detailed information.

EL 2008, 2oo4. zoos.  2006,  2007,  zoos by Kohler Co. All rights reserved.
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A Proposal

Apache Powder
and

10mW Interactive Distributed Generation Services®

to serve

Interactive Distributed Generation :.
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1609 Heritage Commerce ct.
Wake Forest, NC 27587

1-866-DG SKILL (347-5455)
Tel: 919-556-3056
Fax: 919-556-3596

www.powersecure.com

Confidential & Proprietary

September 13, 2006

Ron Orozco, PE
Engineering Manager
Sulphur Springs Valley Electric Cooperative, Inc.
311 E. Wilcox Drive
Sierra Vista, AZ 85635

RE: PowerSecure 2250kW Interactive Distributed Generation Services

SSVEC/Apache Powder
Benson, AZ

Dear Ron,

We are pleased to submit this proposal to provide SSVEC with PowerSecure Interactive
Distributed Generation (lDG®) Services. We will provide a 2250kW Standby, 2000kW Prime,

480Y/277V - 12.47kW loc® System to serve the Standby, Load Curtailment and Load
Management needs of SSVEC and your Apache Powder customer. This letter and the attached
Exhibits will serve as our formal Agreement.

PowerSecure and our local contractor will provide this IDS System on a turnkey basis
including:

v

Engineering/Design

Generation Equipment
,_/' NexGear'' Advanced Paralleling Switchgear

IDS Svstem lnstailation

Equipment and Installation Warranties

lee Qervice Training

Annual NexGear"8Switchgear reinter»an<:e Services

i'Jptiona.l Erzvircnr-feratal F>@=.rrr»itting Assistant .Ce

A Scope of Services can be found in Exhibit A. Exhibit B includes our Quotation and
Standard Terms and Conditions for this project. We would expect this project to be completed
within 42 weeks from authorization to proceed. This schedule could be excelereted to 24 weeks
if we received a notice to proceed by October 15, 2006.

".Dc=I;=1.n.n8i18s and 8ef2irl9s\1:izino.l3s\l3eskic»p\2E.5\fEC\f4paf:he\R0¥-! QROZKJVJ s:3v'.8f,' AP:lf3HE 186.-nerator 1*1_.l.§».!c

v.



Thank you again for this opportunity. We look forward to hearing from you.

Sincerely,

Please let us know if you have any questions, If you are in agreement with this letter and the
attached Exhibits, please sign in the space allotted below and return a copy to me at your
earliest convenience.

Our payment terms will be as follows:

Agreement Signing
Receipt of 1D<8»® System Submittal
Equipment Shipping Date to Site
Substantial Completion of Installation
Final Commissioning/Start-up

Total

Lhwrr

Q

,»-t*  1

Q
1 *|

4.

f

% of Contract

30%
20%
25%
15%
10%

100%

M re S, Martyr, PE
Executive Vice President

cc: SH, Steve Hodgin, PR

Accepted :

SSVEC Date

CV4pache'.ROM OROZCO E9VEC APACHE Generator PL.clocC2:\Docurnenfs and Se'&ings\clzino.ps\Desktop\SS\/E
Page .i4
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Power IHUW

hibif A
interactive Distributed Gerseration® Services
SSVEClApache Powder
8ensor1, AZ Confidential and Proprietary

SCOPE OF FQWERSEECURE SERVICES

I. General

PowerSecure (PS) will provide 2250kW Standby, 2D00kW Prime, 480Y/277-
12.47kW Interactive Distributed Gerieration® (IDS) System to serve SSVEC and
your Apache Powder Customer.

PS will provide a reclosed, power transformer, instrument transformers, secondary
power/control wiring and auxiliary equipment necessary for interconnection of the
lDG® System at the customer's site per this proposal.

We understand that SSVEC will provide the following scope:

1
2.
3.
4.
5.

Two (2) In-Line Poles
Installation of PS-furnished Recloeer, PT's and CTS
Fused Cut-outs
Primary Service Drop to PS-provided power transformer
All fuel including initial fill

PS will deliver the l1:»G® System project, as described in this Exhibit on a complete
turnkey basis including:

1.
2.
3.
4.
5.
6.
7.
8.

Engineering/Design
Generation Equipment
NexGear® Advanced Paralleling Switchgear
|o<8.® System Installation
Equipment and Installation Warranties
In-service Training
Annual NexGear® Maintenance Services
Optional Environmental Permitting Assistance

PS will deliver the project in the following estimated timeframe:

Milestone CompletiQn..l.Week..NQ)
Base Schedule Alt. Schedule

0 0
4 4
38 16
40 20
42 24

Agreement Signing
Receipt of ipe® System Submittal
Equipment Shipping Date to Site
Substantial Completion of Installation
Final Commission rig/Start-up

Refer to the enclosed drawings which illustrate the proposed lDG® System.

\Do»:urnenfs and '88i'tings\d.zir\o.l:-s\Desktop\SSVEC-\Apache\.SSVEC ." *='ACHE Exhibit A.doc:

A.

D.

C.

D.

CL..
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Exhibit A
Interactive Distributed Generation Services

3SVEClApaehe Powder
8ens0r1, AZ Confidential and Proprietary

IL Engineering/Design Services

PS will provide all engineering and design services necessary to complete
construction documents for this project in accordance with the State of AZ.

PS will prepare construction documents signed and sealed by a Registered
Professional Engineer of Record in As.

Ill. Generation System

The Generation System will include:

Engine Generator Set rated at 480Y/277 volts; 2250kW (Standby); 2000kW
(Prime), .pf, 2812.5KVA.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Permanent Magnet Generator

Electronic Engine Governor

Charging Alternator 24V

Lead Acid Batteries, Rack and Battery Charger

Engine Cooling System

Exhaust System with Silencer

Double Wall (UL142), 3000 Gallon Sub-base Tank with Level Sensors.

Weather Resistant Enclosure

Lubricating Oil and Antifreeze ._ Initial fill

Sound Attenuation to 85 db at 23 ft including:

B. Add Alternate #1 - Bi Fuel Injection System

PS will provide a Bi-Fuel Injection System enabling the diesel engine generator
to operate from 30 to 100% diesel fuel and 0% to 70% natural gas.

2. SSVEC would be responsible for providing a natural gas service line to the
IDS®System Enclosure capable of providing 14,000 CFH @ 2 to 5 psi.

Add Alternate #2 .- Pre Owned Selected Catalytic Reducer (SCR)

1' PS would provide a Pre Owned, Reconditioned Selected Catalytic Reducer to
reduce NOt by a minimum of 95%.

This Add Alternate is strictly dependent upon the continued availability of this
existing SIR in PowerSec:ure's inventory.

G:\ .Documenfs and Sef t ings\dz ino.ps\DesI<iop\SS\ /EC\ApacheXSSVEC APACHE Exhibit  A.c !oc

C.

A.

A.

B.

2.

1.
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Exhibit A
Interactive Distributed Ger1eration® Services
SSVEClApache Powder
Benson, AZ Confidential and Proprietary

IV. NexGear® Advanced Paralleling Switchgear

A
J 1 . We will provide a NexGear"" Advanced Paralleling Switchgear (APS) to provide

the following Modes of Operation:

<2

Load Management Mode: Long-term Synchronized/Parallel Operation with
SSVEC.

Curtailment: Short-term Synchronized Operation with SSVEC followed by a
Make-Before-Break Separation from SSVEC.

3. Standby Mode: Automatic, Dead Bus, Block Load Transfer of a maximum of
2000kW during SSVEC outages.

B. Each APS will include all necessary functions to prevent connection or parallel
operation of the loG System with SSVEC, unless the service voltage and
frequency are of normal magnitude.

IDS System Installation

A. PS will combine our in~house IDS Project Management staff with a reputable
local licensed electrical contractor or utilize our in house licensed electrical
construction group to provide a fully coordinated high quality installation.

B. The PS Project Manager will serve as the single point interface with SSVEC and
AP during construction/start-up and will be present on-site for all critical activities
and key construction milestones.

VI. Equipment and Installation Warranties

A. The entire system will be Warranted for One Year.

B. We are also offering an Optional Extended 5 YearWarranty for your
consideration.

VII. In-Service Training

A. PS will provide onsite in-service training on the operation and maintenance of the
1oo® System.

I

L-:\D»:"»c=urnei.i.ts and '8eitirlgs\c!zino.ps\Deskitop\E.S\/EC\A;3ache\S8\./EC APACHE Exhibit A . cl =; Hz
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Exhibit A
interactive Distributed Gerieratior1® Services
SSVECIApache Powder
Benson, AZ Confidential and Proprietary

am. Optional Emissions/Environmental Permitting Assistance

PowerSecure, will aid SSVEC and AP in the application of all environmental
related permits that are required by the various federal and state agencies.

PowerSecure will prepare all application documents for the above-mentioned
permits and will allow/request Environmental Management of SSVEC and AP to
review all documents prior to submission such to avoid conflicts or impacts to the
environmental strategy of SSVEC and AP Neither construction nor operation will
be started until proper authority has been granted and evidence of that authority
has been provided to appropriate officials within SSVEC and AP.

\,.:\Doeurnents and Setiings\dzino.ps\DesktQp\ss\/EC

A.

B.
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SSVECIApache Powder

Exhibit E
Interactive Distributed Ger1ereiiiorz® Services

Berieoru, AZ

ill.

Notes*

TURNKEY INSTALLATION OF A POWERSECURE IDS AS DESCRI8ED IN
EXHIBIT A INCLUDES:

ANNUAL NexGear Switchgear Maintenance SERVICES

of-=TionAL EXTENDED (Five Year) WARRANTY

5-

F

Does Not Include Sales Tax
Refer to Standard Terms and Conditions
Quote Good For 60 Days

Engineering

Generator/Enclosure

NexGea/® Switchgear

Installation

IDS System One-Year Warranty

In Service Training

(B

Sub ioiai Turnkey Installation*
Add Alternate #1 - Bi-Fuel
Add Alternate #2 - SCR

\

Confidential and Proprietary

z

min

$867,800
$42,600

$105,000

ng -A$1a tau()9

$3,200

Hill
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Exhibit 8
Interactive Distributed Ger1eratiorl® Services
SSVEC/Apache Powder
Benson, As Confidential and Proprietary

POWERSECURE - CONTRACT TERMS AND CONDITIONS

Description of Services

1.1

1.2

1.3

Subject to the conditions set forth in this Contract, POWERSECURE agrees to furnish labor, supervision, equipment, materials,
and transportation necessary to provide the services described in the attached POWERSECURE proposal (the 'Work").

POWERSECURE shall be entitled to rely on the accuracy of any information provided by Customer, which is hereby warranted
by Customer to be accurate and correct. in the event of any unforeseen costs incurred due to the inaccuracy of any such
information, the compensation payable to POWERSECURE shall be equitably adjusted to compensate for any such additional .
costs.

POWERSECURE shall exercise reasonable efforts to complete the Work in accordance with the estimated schedule specified
in POWERSECURE's proposal, but is not responsible for costs incurred by customer due to late delivery or completion of the
Work.

Services Fee and Terms of Pavement

2.1

2.2

2.3

Customer shall pay POWERSECURE the contract price specified in POWERSECURE's proposal (the "Contract Price") within
30 days from the date of completion of the Work, unless otherwise provided in POWERSECURE's proposal. If Customer fails to
pay Contract Price by the due date, Customer shall liable to POWERSECURE for any attorney fees incurred in collection of any
amount due and shall pay interest to POWERSECURE on the amount past due in the amount of 1.5% per month.

Anyworkbeyond the scope of Work described herein requested of and performedby POWERSECURE ("Additional Work")
shall be billed to Customer at POWERSECURE's then current standard rates, unless otherwise agreed to in writing by the
parties.

The prices for the Work and any Additional Work are exclusive of federal, state, municipal or other sales or use tax, If
POWERSECURE is required by applicable law to pay or collect any such taxes on account of Work provided in fulfilling this
contract, then such amount of tax and any penalties and interest thereon shall be reimbursed to POWERSECURE. Unless a
Sales Tax Certificate is provided to PCWERSECURE, the invoice will include a line item for sales tax.

Customer's Obligations

31

3.2

Customer shall be responsible to provide necessary access to and around the work site to enable POWERSECURE to perform
the Services proposed herein. POWERSECURE shall have the right to suspend Work and recover additional costs in the event
that there is inadequate access to the work site, or in the event that continuing with the Work might jeopardize the safety of any
person or property. .

Customer shall provide any necessary plans, specifications, drawings, or information that may be necessary or useful in the
performance of the Work and any Additional Work at no cost to POWERSECURE.

Permits and Requlatow Requirements

If compliancewith any laws, regulations, or ordinances of any government authority or agency, require any changes in the
Work or services proposed herein, or should any permits, licenses, or approvals be required, Customer assumes the risk and
responsibility for such compliance or change, or for securing such permits, licenses, and approvals from the proper authorities,
and for paying any associated costs or fees, unless specifically stated otherwise within this proposal.

Limitationof Liability

The remedies set forth in this Contract are Customer's sole and exclusive remedies. Neither POWERSECURE nor its
employees, its subcontractors or suppliers shall be liable for any indirect, special, incidental, exemplary, or consequential loss or
damage of any nature arising out of or in connection with their performance or non-performance hereunder. In no event shall
POWERSECURE's liability arising out of or in connection with the performance or non-performance of the Work or any Additional
Work exceed the total of the Contract Price as set forth in POWERSECURE's proposal. The provisions of this Section 5 shelf
apply whether such liability arises in contract, tort (including negligence), strict liability, or otherwise.

Insurance

POWERSECURE represents and warrants that it has met all requirements under North Carolina law with regard to workers'
compensation and automobile liability coverage.

I2»:\Dncurnenis and Settings'»:¢zino.ps\Desl:Iop\.Ss\!EC\ApacI1e\S'5\!Ec EPACHE POWDEF: E.-fhnaia B.dnc
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Exhibit 8
Interactive distributed Generati@ru® Services
SSVEClApache Powder
Benson, AZ

10.

SSVEC

at.

12,

43.

POWERSECURE shall be permitted to use subcontractors to perform the work specified herein. Notwithstanding the use of
subcontractors, POWERSECURE shall continue to be responsible for the quality of the work and any Additional Services under
the provisions of Section 4.

We rrantv

The laws of the State of North Carolina shalt govern this Contract, except that the North Carolina conflict-of-laws provisions
shall not be invoked in order to apply the laws of another state or jurisdiction.

POWERSECURE only warrants that the installation services performed by POWERSECURE or subcontractors as pant of the
Work shall be free from defects in material and workmanship for a period of 1 year from the completion of the Work or any
Additional Work. In the event that Customer notifies POWERSECURE of any defect in materials or workmanship that is coverer
by this warranty within such twelve (12) month period, POWERSECURE shall correct the defect at its own expense,
POWERSECURE shall not be responsible for any problems or defects attributable to improper operation, maintenance, or use of
the Work or any Additional Work, or attributable to any cause beyond POWERSECURE's reasonable control. THE
WARRANTIES SET FORTH ABOVE ARE EXCLUSIVE, AND NO OTHER WARRANTIES OR REMEDIES OF ANY KIND,
WHETHER STATUTORY, WRITTEN, ORAL, EXPRESS, OR IMPLIED, INCLUDING WITHOUT LIMITATION WARRANTIES OF
INFRINGMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE, OR WARRANTIES ARISING FROM
COURSE OF DEALING OR USAGE OF TRADE, SHALL APPLY, TO THE MAXIMUM EXTENT PERMITTED, POWERSECURE
HEREBY ASSIGNS TO CUSTOMER ALL EXPRESS AND IMPLIED WARRANTIES FROM THE MANUFACTURER OF ANY
PARTS AND EQUIPMENT INSTALLED BY POWERSECURE AS A PART OF THE WORK (see Manufacturer's warranties for
details). POWERSECURE MAKES NO ADDITIONAL WARRANTY FOR ANY PARTS OR EQUIPMENT SUPPLIED
HEREUNDER. NO REPRESENTATIONS ARE MADE BY POWERSECURE WITH RESPECT TO THE QUALITY,
WORKMANSHIP OR SUITABILITY OF ANY EQUIPMENT OR PARTS PROVIDED UNDER THIS CONTRACT. Except as
provided in Section 8, POWERSECURE shall not be responsible for any work done by others or for any loss, damage, cost or
expense arising out of or resulting from such work, unless authorized by POWERSECURE in advance.

The failure of either party to insist upon the performance of any term or condition of this Contract or to exercise any right
hereunder on one or more occasions, shall not constitute a waiver or relinquishment of its right to demand future performance of
such term or condition, or to exercise such right in the future.

Governing Law

Non~Waiver

In no event shall POWERSECURE be responsible for any damages arising out of any failure to perform or delay due 'Io any
cause beyond POWERSECURE's reasonable control. In such event, POWERSECURE shall be entitled Le an extension of time
as necessary to overcome the cause of the failure to perform or delay.

Use of Subcontractors

Force Maieure

This Contract embodies the entire agreement between POW ERSECURE and Customer. Any purchase order or
acknowledgement issued by Customer is issued only for administrative purposes and any additional or conflicting terms and
conditions appearing therein shall be void and of no effect. The parties shall not be bound by or liable for any statement, writing,
representation, promise, inducement, or understanding not set forth above. in the event at any conflict between a proposal letter
and the terms of this Contract, this Contract shall control. No changes, modifications, or amendments to any terms and
conditions in this Contract are valid or binding unless agreed to by the parties in writing by their authorized representatives.

Entire Agreement

Date

Confidential and Proprietary

HUH
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Developable Windy Land and Economic Benefits:

_Chu;;!y £3;t41;»a_11;_£l9_u;;;y
sQ=;his§ £T;>u;;.l¥ Mohan
QQQQNi1;Q QQU_NLY

€ County
N.a*§3j9. §§-Q11t;f§€

D e v e l o p a b l e  W i n d y  L a n d :
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Above are links to the Arizona Wind Energy Assessment reports for eight Arizona counties. For six of the counties, Apache, Cochise, Coconino,
Graham, Mohave, and Navajo, the report contains both an analysis of the developable windy land and an economic benefits analysis. For Greenlee

"Yavapai only the developable wind energy analysis is provided.

1he amount ofdevelopable windy /and in each county was determined in the first analysis. Based on the True Wind map acquired by NAU in 2001
which is the best available representation of the Arizona wind resource. the windy land for each county was determined. An extensive geographic
in fbrrnation system analysis was then used to exclude any land not appropriate for wind development. This included land use exclusions (i.e.,
National Park Service land), environmental exclusions (i.e., wetlands) and any land with slopes greater than 20% (expensive to develop). More
details on the exclusions are described in the reports. The remaining land,developable windy land,is the windy land that may be accessible for
wind energy development.

Some of this developable windy land is appropriate for development in the near term based upon site specific project economics, land access, and
transmission access/availability. These reports made no attempt to apply these additional development criteria because they are project specific and
subject to relatively rapid change, but rather assessed the developable wind resource that the state may access over a long term planning horizon
(years to decades). In a long-term view, as our traditional energy resources become more costly and the wind turbine technology continues to
improve, greater portions of the developable windy land will be appropriate for development based upon these project specific metrics (economics,
land and transmission access). The developable windy land information thus is an estimate of the maximum one would expect could be developed
in the long term.

The second analysis estimated the economic benefits that would occurwithin the county if a wind energy project were developed in that county.
The benefits are quantified by the number of jobs, wages and salaries, and general economic output within the county as a result of the construction
and operation of the wind energy project. The economic benefits reported are valid for wind energy projects in these counties that may occur in th
near term (present day through the next several years). The magnitudes of the wind energy prob et sizes analyzed are typical of what one may
expect to be built in Arizona in the near term.
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Abstract

This report contains two wind energy analyses for the southern-Arizona's Cochise County. In the first

analysis, the developable wind energy capacity was estimated using a geographic information system.

Specifically, the amount of windy land by wind class in each county was determined. Development

exclusions were then applied and the developable windy land was determined. The wind energy potential

in Cochise County was estimated to be 275 MW. The majority of developable windy land, 80%, was

Class 3.

The second analysis determined the economic impact of constructing a wind energy project in Coconino

County. Utilizing National Renewable Energy Laboratory's Job and Economic Development Impact

(NREL's JEDI) model in conjunction with Monte Carlo simulation, economic benefits categorized by

jobs, earnings, and economic output were estimated for three different sized wind energy projects, 10.5

MW, 60 MW and 180 MW.

For 21 10.5 MW wind energy project .

]0b5 during ct27z:truftio7z: median was S jobs

fob: during operations and znainfenanrepbase (OC'>'Mp/Jafej: median was 2 jobs

Eamifzgs during co1z.<z'rucz'io11: the median was 550.13 million

Earnings during O€9°MPba5e: median was $50.08 million annually

Ourpwf (economic actifz/ily) during construction; median was 350.56 million

Output during O€3']l4/Phase: median was 150.17 million annually

For a 60 MW wind energy project

jobs during construction: median was 27 jobs

toO;during operations andmainienanrepbase (OC9°.7l4}>/Jars): median was 11 jobs

Earnings during ro 7zstructionz the median was $0.76 million

Earning; during O€9'M_p/Jose: median was 150.43 million annually

Ouzpur (economic affinity) during construction: median was $3.21 million

O2¢ziz' during OE9'M]>/Joie: median was $0.98 million annually

a

B

1

u

For a 180 MW wind energy project

]o85 during construction: median was 80 jobs

tab; during operation: and mainferzanrep/yzzre (O€9°M}>base): median was 33 jobs

Earnings during construction: the median was 32.27 million

Earnings during O*l9'M}>/safe: median was $1.29 million annually

Output (economic actifuiiyj during construction: median was $9.59 million

OuzjNuf during O€9°M_¢>/aase: median was $2.92 million annuallyE

Arizona Wind Energy Assessment H Cochise County Release date [| dpn!2007 ii
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Powering America website:

a TheIEDI model was designed by Marshall Goldberg, ofMRG &.Associates, under contract with NREL.The mode] is posted on the Wind

The wind maps and information in this report are not appropriate for siring wind energy projects.

useful for discussing policy and locations that might be appropriate for further study. In order to site a

wind energy project, an anemometer should be installed on the property and two years of data collected.

More Arizona wind maps are available at www.ses.nau.edu.

The wind energy development potential and economic benefits were determined for a southern Arizona

Secondly, an analysis was made of the economic impacts of constructing and operating wind energy

projects utilizing the Job and Economic Development Impact (JEDI) model developed for National

Renewable Energy Laboratory (NRRL). Wind energy projects of three representative sizes were

considered: 10.5 ls/[\N, 60 MW, and 180 MW. The]EDI model was used in conjunction with Monte

Carlo simulation to estimate economic impacts at the county level.

economic effects were estimated and categorized by jobs, earnings, and output (economic activity) .

data an estimate was made of the. amount of developable windy land and potential installed capacity.

county, Cochise (see Figure 1). Using Geographic Information System (GIS) techniques on wind map

F i g u r e I Cot/Jzlfe Cozmzjr in nortl lerrz flrizafza

Direct, indirect and induced

in June 2005.

It is

x

3
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According to the US Census Bureau Quick Facts' the population in the state of Arizona increased 40%

from 1990 to 2000. During this period US population increased 13.1%. Due to this rapid population

and economic growth, electricity demand increased at the rateof 2.6% per years.

In 2001, the average electricity retail price for Arizona residents and businesses was 7.2 events/lcvvh. This

is the 16"' highest average electricity price in the nation behind the six New England states, New York,

New Jersey, Pennsylvania, California, Alaska, Hawaii, Texas, Florida, and Nevada. In addition to

Arizona's increasing population, the hot climate and resulting need for air conditioning in the summer

affect the increasing demand and price of electricity. Arizona has a larger than average residential

demand largely due to the demand for air conditioning. The residential sector purchases 41% of the

electricity as compared to 36% nationally.

Arizona primarily relies on coal and nuclear fuels for electrical generation. In 2000, approximately 45% of

electricity was coal-generated and 35% was nuclear with only 10% generated from natural gas and another

10% by hydroelectric. However, the balance will be shifting to natural gas in the future as there are

16,000 MW of planned generation units by 2007, of which 15,000 MW are planned to be natural gasp.

("'ac/Eise County

Cochise County, in southeastern Arizona, is 6,219 square miles with a 2001 population of 121,040. The

area is known for mining and agriculture. Historic Tombstone may be its most widely recognized town ,

though Bisbee is the county seat and Sierra Vista is the largest community with a population of 40,415 in

20033. Demographic information is given in Table 14 and industry sector information is given in Table

25. The largest land ownership category in Cochise County, approximately 40% is individual and

corporate ownership (see Table 3)3.

\

2
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Arizona Wind Energy Assessment | I Cochise County

A

Re/safe date H ,4P1~i!2007 2



Table 1 Cochise Cozmfy Demographics

Demographic
Population, 2005 estimate
Population, percent change, April 1, 2000 to July 1 , 2005
Population, percent change, 1990 to 2000
High school graduates, percent of persons age 25+, 2000
Bachelor's degree or higher, pct of persons age 25+, 2000
Per capita money income, 1999
Median household income, 2003
Persons below poverty, percent, 2003
Private nonfarm establishments, 2003
Private nonfarm employment, 2003
Private nonfarm employment, percent change 2000-2003
Retail sales, 2002 ($1000)
Retail sales per capita, 2002
Land area, 2000 (square miles)
Persons per square mile, 2000
Metropolitan or Micropolitan Statistical Area

Cochise
126,106

7.1%
20.6%
79.5%
18.8%

$15,988
$34,755

16.3%
2,256

25,122
10.8°/o

917,299
$7,641
6,169
19.1

Sierra Vista-Douglas

TablesCochise County Indu.fz1y Sectors
I
\1

Industry Sectors in Cochise County Percent Employed
Agriculture, forests/, fishing and hunting, and mining

Construction

Manufacturing

Wholesale trade

Retail trade

Transportation and warehousing, and utilities

information

Finance, insurance, real estate, and rental and leasing

Professional, scientific, management, administrative, and waste management services

Educational, health and social services

Arts, entertainment, recreation, accommodation and food services

Other services (except public administration)

Public administration

3.3

7.4

3.9

1.4

14.7

4.9

2.4

4

7.g

20.3

9.9

5.6

14.3

1418

3 4 6 4

1649

815

6 2 6 4

2 4 0 8

1024

1695

3359

&e 4 0

4 2 2 6

2389

6 9 7 5

Table 3 Land Owners/nb in CochiseCounty

Land owner Cochise
Private
State of AZ
US Forest Service 8< BLM
Gther public lands

40%
35%
22%
3%

100%

.Arizona W ind Energy Assessment ll Cochise County Release do/ie ll /ifpril2007 3



Windy Land Analysis using GIS

!Uez'8aa'oI/Jgy

For the purpose of this analysis, 'windy /and is defined as land with a wind resource greater than or equal

to class three as predicted by the Arizona Wind Map (the wind map will be discussed in the section on

Input Data). That is, predicted average annual wind speeds are large enough that wind energy may be

produced economically. However, not all windy land may be developed for wind power. There are many

defuelopfoentexclusions that must be considered. For instance, land that is owned by the National Park

Service must be excluded 100% from consideration for development. Der/e/opalnle windy land,therefore, is

the windy land that remains after all development exclusions have been applied. Finally, excluded 'windy

land is windy land (class 3 and above) that falls within a development exclusion.

Consistent with the methodology applied by NREL, there are three general exclusion categories of land

unsuitable for development z

environmental exclusions

land use exclusions
f'

\ additional windy land factors

These development exclusions are summarized in Table 4. Any windy land with 1 or more exclusion is

excluded windy land and is not appropriate to be used for wind energy projects. After removing excluded

windy land, the remaining land is developable and an estimate of the potential installed capacity by wind

class for each county was made by assuming a conservative 5 MW of installed capacity per square

ldlometer.

Input Dataj&1. 9Vindy Lafzddnafsis

TrueWind Solutions, in collaboration with NREL, developed a high~resolution wind map and GIS data

for the state of Arizona in 2003. The data for this wind map was created using a numerical weather

model coupled with climactic data and a wind flow model. The wind map provides 200-meter resolution

data sufficient for identifying the most promising areas for wind development in the state. The data from

this map was used to analyze the wind resource of Cochise County.

A dam layer i s  a geographic  data set  that  can be represented v isual ly  us ing GIS sof tware.  Several  data

layers  were requi red for  the exc lus ion analys is .  The data layers ,  thei r  exc lus ion category  (env i ronmental ,

land use,  other fac tors ) ,  source and br ief  desc r ipt ion are l i s ted in Table 4.

Arizona Wind Energy Assessment ll Cochise County Release date H/9Pril2007 4



Broad Exclusion Category Exclusion
Exclusion
Percentage Exclusion Description

GIS Layer
Source

Environmental Exclusions National Park Service 100% United States National Park
Service Land

ALRIS I

Fish and Wildlife Service 100% Urtéied Stars Fish and Wildlife
service

ALRIS

Congressionally Specially
Designated Areas

100% Special Areas, like wilderness or
wild, and scenic rivers,
congressionally designated as
such

USFS

Inventoried Roadless Areas 100% These are roadless areas of the
country on federal land that have
been congressionally designated
as such

USFS

State and Other
Environmental Land
(State GAP Data)

100% Land Stewardship Layer(includes
Nature Conservancy Land
available)

USGS AZ
ReGAP

Other: wildlife, Wilderness
and Recreation Areas on
Federal land of any
designation (predominately
USFS and BLM lands)

100% Land Stewardship Layer(includes
Nature Conservancy Land
available)

USGS AZ
ReGAP§

Remaining USFS & DOD
Land

50% United States Forest Service and
Department of Defense lands that
remain after all other windy land
exclusions are removed

ALRIS

Land Use Exclusions UrbanlDeveloped Areas 100% Urban or Developed Pandas
described by USGS ReGAP data

USGS AZ
ReGAP

Airports 100% Airports National
Atlas of the
United
States,
USGS,
ESRI

Wetlands 100% Wetland ecosystems as
described by USGS ReGAP data

USGS AZ
ReGAP

Water bodies (includes
seasonal and dry lakes)

100% Areas covered by water all year
or part of the year. Does not
include Rivers and Streams

USGS AZ
REGAP

Non-ridge Crest Forests 50% Areas of forest cover that are not
considered ridge crests by TPI
analysis

ReGAP +
TPI

Additional Windy Land
Factors

Slopes > 20% 100% These are landscapes with slopes
greater than 20%

Grant
Brummels

Table 4 Wind Defvelopmenf Exclusions

i Windy land exclusions were excluded 100%, with the exception of "non-ridge crest forests" and
"remaining USFS and DOD Land," which were excluded 50%. Additionally, all 100% exclusions
were buffered km, except for wetlands (100m), open water (no buffer), and slopes > 20% (no
buffer).t Non-ridge crest forests have had all 100% exclusions removed. Remaining USFS and DOD
land has had all non-ridge crest forests and 100% exclusions removed.
I ALRlS~Arizona Land Resource Information System
§- ReGAP-Regional Gap Analysis Program, 30m satellite data

Evenness, J. 2005. Topographic Position index (tip_jen.avx) extension for Arc\/iew 3.x. Jeni°ess Enterprises. Available at:
htfp://wwvv.ienne§ent.com/awiew/tDi,htm. TPI was applied Io a 90m Digital Elevation Model. 4'

g. .
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Reszfifs of Windy Land/fnaiysis

The windy land in Cochise County is shown in Figure 2. Using GIS, the square kilometers of land was

then totaled by wind class. Approximately 2.2% of the land is considered windy land. Of the windy land,

the majority is class 3.

The development exclusions for Cochise County are mapped in Figure 3. As displayed, the land areas

highlighted in blue show the areas that cannot be developed for wind energy regardless of how windy

since this land was classified as a development exclusions. In Cochise County, 3.0% of the total county

land area is classified as development exclusions..

Exclusions are significant in Cochise County -- 90% of windy land is excluded from consideration for

development. See Figure 4 to compare the wind class breakdown of the amount of windy land with the

wind class breakdown of the amount of developable windy land. When exclusions are considered, much

of the excluded windy land is higher than class 3. As a result, the proportional amounts of class 4 and

above decrease with a corresponding increase in the proportional amount of class 3.
\

Some land is excluded under multiple categories. For instance, land may have a slope greater than 20%

and also be an Inventoried Roadless Area. The largest exclusion affecting windy land is Slopes>20% and

excludes 67% of windy land. Other exclusion categories that remove windy land are given in Table 5.

The percentages will not add to 100% because trivial categories have not been included and because some

land is excluded by multiple categories. .

Table 6 provides a summary of the results of the windy land analysis for Cochise County. Qrganized by

wind class, the total area of windy land, area of developable windy land, and potential developable

capacity are shown. These tables also show that the total developable capacity in Cochise County,

including class 3 or better windy lands, is 276 MW, When restricting this estimate to windy lands of

class 4 or better, the developable capacity for these counties is 56 MW. Finally, the developable windy

land is shown in Figure 5.

\
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Cochise County wind Class Area Analysis

Wind
Class

Power

(w/m*)

Total Area

(kM)
Windy Land as Percent

of Total Land Area

I

Developable

Windy Land (km)#
Developable Windy Land as
Percent of Total Land Area

Developable Installed
Capacity (Mwy

3 300-400 354 138% .44 617°/0 220
4 400-500 119 0.47% 8 0.03% 41
5 500-600 46 0.18% 2 0.01 % 11
5 600-800 27 0.10% 1 0.00% 4
7 >8D0 4 0.02% 0 0.00% 0

16,212 . TotalCocseCoun "276 .
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Figure 4 Windy Land by Wind ClaJ,rj'br Cochise County

Table 5 Cot/Me County Exclusion Categories that Remove Windy Land

E x c l u s i o n  C a t e g o r y

S l o p e s  >  2 0 %

i n v e n t o r i e d  R o a d i e s s  A r e a s

E r w i r o n m e n t a i  L a n d s

S p e c i a l l y  D e s i g n a t e d  A r e a s

Windy Land Excluded
67.1%
45.2%
32.9°/0
18.5%

Table6 Windy Land and Defvelopable Windy Land in Cac/Jise County

Assuming 5 MW per sq. km.
Exclusions determined using GIS analysis

I
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Economic impact Amah/sis

In this study, economic input/output (I/O) analysis in conjunction with in/Ionte Carlo simulation was used

to estimate the economic impact for wind energy projects. The JEDI model performs I/O analysis with

an Excel add-in,@Risé7,used to perform the lVIonte Carlo simulation.

In I/O analysis, a project expenditure may have up to three impacts on the local economy:

Direct effects

jobs at the turbine).

on-site effect created by expenditure (i.e., on-site jobs of contractors and crews,

Indirect effects .- increase in economic activity that occurs when a contractor, vendor or

manufacturer receives payment for goods or services and in turn is able to pay others who support

their business .

Induced effects - change in wealth and income that is induced by the spending of those persons

directly and indirectly employed by the project (i.e_, spending on food, clothes, utilities,

transportation, insurance, medical, etc.).

The results of I/O analysis estimate these effects (direct, indirect, and induced) on the jobs, earnings, an d

economic output. €

Jlfetboeiolagy

/EDI Mode/

JEDI is a spreadsheet economic input/output model that accepts wind project data and estimates the

direct, indirect and induced effects of the expenditure to build and operate a wind energy project. The

model separates a wind energy project into two distinct phases: construction phase and operations and

maintenance (O8(M) phase, The construction phase is approximately a year while the O8<lVl phase is

from the time the project is brought on-line until it is decommissioned. IEDI estimates the jobs,

earnings, and economic activity for the one-time impact of the construction phase and the annual impact

of the O8<M phase.

v

]EDa was designed for users that have a variety of experience-levels in I/O analysis or with wind energy

projects. To obtain results from JEDI, a user can input as lithe as the year of installation, the size of the

project, and the state for which the economic impacts will be estimated. The remaining input has default

values designed for a state-level analysis. As the user gains additional experience or information about the

project, additionaldetaiis can be entered into the models.

Arizona Wind Energy Assessment H Cochise County R8/ease date H _fil]hril2007 1 I
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W/yy Moore Carlo Jinn/ation ?

Monte Carlo simulation is a statistical simulation technique which allows input parameters that are

uncertain to be randomly varied over a specified range of values. Multiple trials of the Monte Carlo

model allow the user to observe and average the results of the output.9 @Risk by Palisade Corporations,

an add-in to Microsoft Office Excel, was utilized for Monte Carlo simulation.10 Using Monte Carlo

simulation in conjunction with the I/O analysis provided two advantages over an analysis with ]EDI only:

1) Increased input flexibility - cost estimates may be entered as a range of values instead of a single

estimate. \

2) Increased output information -a range of output values was obtained instead of a single value.

The data required by the JEDI model to estimate the economic impact of constructing and operating a

wind energy project can be difficult to accurately estimate. Some input parameters are specific to the site

and design. However, estimates for economic impacts are often desired before a site and design have

been selected. In addition some of this data is proprietary and industry norms must be relied on to 1

estimate due parameters

The approach in other work"°12 has been to use a single estimate representing the most likely value or

industry average. For each of the outputs, the ]EDI model then produced a single value. By using Monte

Carlo simulation any input parameters can be approximated by a range of input values. For each of these

input parameters, three estimates were determined: (ll the most likely estimate, (2) the minimum

estimate, and (3) the maximum estimate.

Running a simulation with these input parameters as random variables provides an expected value and a

variance of the output variables. Therefore, the output is a range of values instead of a single number.

This provides a measure of certainty or risk: the smaller the range, the more certainty in the results.

When using the ]EDI model, the economic impact is estimated using six measures: jobs during

Construction phase, jobs during O8clVl phase, earnings during construction phase, earnings during 08(lV1

phase, output during construction phase, and output during O8<M phase.

Finally, the input parameter(s) which have the most influence on the output can be determined using

Monte Carlo simulation. Effort can then be focused on accurately estimating those input parameters

that have the most significant effect on the outputs.

3
x
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Three wind energy project sizes were selected for the economic impact analysis. The sizes that were

selected are based on discussions with wind energy experts and professionals, examination of the results of

the windy land analysis and surveying the projects that came on-line in 2003-2004 in the southwest. For

all analysis, 1.5 MW wind turbines were assumed.

The smallest project size considered was 10.5 MW and the largest was 180 MW. The rid-sized project

was assumed to be 60 MW, which is the size Of the wind project planned for another Arizona county,

Coconino County (Sunshine Wind Park near Winslow, Arizona) and the size of two wind energy

projects built in the southwest in 2003-2004, Caprock Wind Ranch in New Mexico and the Oasis Wind

Power Project in southern California. In the southwest during 2003-04, three wind energy projects were

built that were in the size range of 160-200 MW (New Mexico Wind Energy Center, Colorado Green

Lamar, Brazos Wind Ranch in Texas) 14. To date, no utility-scale wind energy projects have been built in

Arizona.

Construction cost and O8clVI cost depend on site and design specific data. Since the site and design were

not known, these costs were estimated by a range of values. The estimates used for construction cost and

operations and maintenance (O8cl\/I) cost are given in Table 7. Estimates for these costs are based on

several sources including conversation with a wind d€V@10P@i,11,12,1S,16.

In order to utilize JEDI for county-level analysis, appropriate multipliers for Coconino County were

obtained Hom Marshal Goldberg via NREL, Specifically, the direct, indirect and induced multipliers for

employment, earnings and output (per million dollars change in final demand) and personal consumption

expenditures (i.e., average consumer expenditures on goods for the counties) were obtained13. Using the

state-level multipliers that are provided with JEDI would overstate the economic benefits so it was

important to obtain county-level multipliers for this analysis.

Sources of information are documented. However, many modeling decisions are also based on

information gained from discussion with wind energy professionals and experts. These discussions have

occurred over time in many venues including the Arizona 'Nina Worldng Group and the AVVEA

Windrower meetings.

858318 for Esorzonzic I";5m./'i¢7z46/5i9

W i n d Energy  P rent  S i z e

Consfrzlff iofz Cost and Operation; 59° Maintenance Cost

County Mu/£40/iers

t
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Full Cost Value = 80% * Construction Cost

Assessed Value = 25% of Full Cost Value

Tax = Tax Rate "' Assessed value

Table 7InputParameter Estimates

InputParameter Minimum Most Likely Maximum

Construction Cost (3/Lw) $1,000 $1,200 $1,500

Annual Operating Cost ($A<w) $9.50 $1250 $25.00

Property Tax Rate 9.6% 11.6% 15.0%

Both construction cost and O8clVl cost were uncertain input parameters and were therefore simulated.

The t r ial far distribution was used to generate these costs. The titan far distribution is often used ingu g go

practice because it is Oni-modal and may be non-symmetrical. In addition, there are fixed endpoints for

the range of values. Finally, the triangular distribution is a good distribution to use in the absence of data.

In the absence of data, experts can be surveyed and industry data consulted for averages. Experts can be

asked for their subjective estimates of the minimum, most likely, and maximum values."

r1.
4
2

Property fax calculation

To calculate the property tax in Arizona the constriction cost which includes the cost of the equipment

(wind Mrbines), building and installation costs, must first be determined. Typically, the fh/1-cast'ualz¢e is

80% of the construction cost. Property taxes are based on the asserted 'value which is 25% of the full-cost

value. The_P1'oj>en'y tax is the tax rate multiplied by the assessed value, see Table 8

Table arizona PropertyTax Calculation

The tax rate varies significantly depending on the location within the state. Examining the tax tables, it

was determined that the range of tax rates vary from a minimum of 9.6% to a maximum 15%. Tax rates

were estimated from information obtained in conversations with the Cochise County Tax Assessor's

office lg. The property tax rate was simulated using a triangular distribution.

Arizona Wind ]8ne1-gy Assessment II Cochise County Re/ezzre date Iitilpril 2007 14
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Local S/mrs

Loco! r/yare is the percentage of expenditures spent in the state or local region where due wind energy

project is constructed. For this work, it represents the percentage of expenditures spent in the county.

Currently, the IEDI model provides default values for local share percentages that are estimated at the

state-level (See Table 9). The IEDI model default values are not appropriate for a county-level analysis as

the results will be considerably overstated.

We developed local share percentages dirt apply to Cochise County by consulting with a wind developer

and an economist. Constanti (2004) also provides guidance for setting the local share percentages for

rural counties in Montana. Finally, we examined Cochise County demographics (Table 1, Table 2)

focusing particularly on population and employment. Minimum and maximum local share percentages

were established and are also shown in Table 911. The local share percentages were simulated using a

uniform distribution which implies that all values between the minimum and maximum (default) are

equally likely,

Sif t /at ion Pa1'a771ez'er5

For each county and wind project size, a simulation was run. For each simulation, the number of trials

was determined by observing the convergence of the distribution statistics for the output variables

(construction phase: jobs, earnings, output, O8<M phase: jobs, earnings, output). When the measured

statistics changed no more than 1%, the output distribution was considered 'stable' and the simulation was

considered to have converged. The number of trials in each simulation varied between 900 and 1100.

The output distribution statistics that were measured are the average percent change of the percentiles,

the mean, and the standard deviation.

g
@

.1
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Table 9 Loft] S/fares Values

JEDI default

State-level

Local Share

Cochise County

Minimum Maximum

Local Share Local Share

90%

0%

100%

100%

25%

0%

10%

0%

50%

0%

25%

10%

100%

75%

75%

0%

40%

10%

25%

0%

60%

15%

50%

0%

0%

0%

0%

100%

0%

100%

100%

100%

10%

0%

25%

100%

100%

25%

5%

50%

1c0%

100%

100%

100%

100%

60%

60%

60%

75%

75%

75%

Project Cost Data

Construction Costs

Materials

Construction (concrete, rebar, equip, roads and site prep)

Transformer

Electrical (drop cable, wire, )

HV line extension

Labor

Foundation

Erection

Electrical

Management/supervision

Equipment Costs

Turbines (excluding blades and towers)

Blades

Towers

Other Costs

HV Sub/Interconnection

Engineering

Legal Services

Land Easements

Site Certificate/Permitting

Wind Plant Annual Operating and MaintenanceCosts

Personnel

Field Salaries

Administrative

Management

Materials and Services

Vehicles

Misc. Services

Fees, Permits, Licenses

Utilities

Insurance

Fuel (motor vehicle gasoline)

Tools and Misc. Supplies

Spare Parts inventory

100%

80%

100%

100%

0°/o
100%

100%

2%

50%

25%

100%

100%

0%

100%

60%

2%

75%

50%

100%

100%

0%

100%

75%

2%

3

WJEDI default values should not be used for a county-level analysis. The IEDI default values are appropriate only

for a state-level analysis. fused for a county-level analysis, benefits will be greatly overstated.

Arizona Wind Energy Assessment H Cochise County Release :late H filpfif 2007 16
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Results pertaining to job creation for each wind energy project size and project phase are given in Figure 6

and Figure 7. A summary table is given in Appendix A-1. Based on simulation, there is a 90% likelihood

that the number of jobs created during the construction phase in Cochise County will be between 21 and

33 for a 60 MW wind energy project. During the O8clvl phase, there is a 90% likelihood that the

number of jobs created in Cochise County Will be between 10 and 12.

For all three estimates, the simulation in conjunction with the JEDI model produces a frequency

distribution. We report the percentiles for these distributions. The 50'*' percentile is the median. That is

there is 50% 'chance that the number of jobs will be above the median and a 50% chance that the number

of jobs will be below the median. We report the minimum, AM percentile, 50'1' percentile, 95"' percentile

and maximum. There is a 95% likelihood that the number of jobs will be less than the 95'l' percentile.

Results ofEronolnic Inquzct I.1na§rs1ls

All economic outputs from IEDI are divided into benefits that occur during the construction phase

(usually less than a year) and annual benefits that occur during the operational life of the wind project,

For each phase, the model estimates:

Jobs ... the number of full-time equivalent employment for a year.

Output - economic activity or the value of production in the county economy.

Earnings - wage and salary compensation paid to workers.

Jobs Benefits during Construction Phase
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Figure 6 WindEne1'gyPwjecf Induct o7z]OBSduring Comfrzzciian Phase
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Earnings

Earnings refer to millions of dollars in wages and salary paid to workers. Results for earnings for all wind

energy project sizes and phases are given in Figure 8 and Figure 9. A summary table is given in Appendix

A-2. Based on simulation, there is a 90% likelihood that the earnings paid during the construction phase

in Cochise County will be between 350.60 and $0.93 million annually for a 60 MW wind energy project

(in 2007 dollars). During the C)8<lVl phase, there is a 90% likelihood that the annual. earnings in Cochise

County will be between $0.33 and $0.58 million.
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Earnings Benefits during O&M Phase
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Figure 9 I/WndEnergy Prent Impart on EARNINGS during O&J'M Phase

Ouqouz

Figure 10 and F igure 11 show a summary  of  output  resul t s  for  a l l  wind energy  projec t  s izes  and phases .  A

s ummary  t ab le  i s  gi v en i n  Append ix  A  3 .  Output  re f ers  t o  ec onomic  ac t i v i t y  o r  t he  v a lue o f  p roduc t i on  i n

the county  and is  a lso in mi l l ions  0f2007 dol lars .  Based on the s imulat ion insul t s  there is  a 90%

l i k e l i hood t ha t  t he  ou t pu t  w i l l  be  be t ween 552. 52 and $3. 95  m i l l i on  annua l l y  f o r  Coc h i s e  Count y .  Dur ing

the C)8c lV [  phase,  there is  a 90%  l ikel ihood that  the annual  output  in Cochise County  wi l l  be between

$0.83 and $1.21 m i l l i on .

l

» Output Benefits during Construction Phase I
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Output Benefits during O&M Phase
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The Hist objective of this project was to estimate the wind energy development potential for Cochise

County. Based on high-resolution wind map data analyzed in a GIS while considering development

exclusions, it was estimated that the developable windy land and potential installed capacity for Cochise is

approximately 275 MW. The majority of this capacity is from Class 3 wind. When this estimate is

restricted to windy lands of class 4 or better, the developable capacity is 50 MW.

The second objective of this work was to estimate the economic impact of constructing and operating

wind energy projects of various sizes in Cochise County. Moiite Carlo simulation was conducted in

conjunction with the JEDI model and provided a range of outputs corresponding to a range of estimated

input parameters. For a 60 MW wind energy project, there is 90% likelihood that:

number of jobs created during the construction phase is between 21 and 33 with a median of27

jobs.

number of jobs created during the O8<M phase is between 10 and 12 with a median of 11.

earnings during the construction phase is between 350.60 and $0.93 million with a median of

$0.76 million in Cochise.
,K

§
I

earnings during the O8cl\/l phase is between $0.33 and $.58 million annually with a median of

$90.43 million.

output during the construction phase is between $52.52 and $3.95 million with 21 median of $3.21

million.

output during the O8<M phase is between $51.02 and $51.55 million annually with a median of

$1.24 million.

4
.

I .
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Jobs for 10.5 MW Wind Farm
Percentile Construction G&M

0th 3 2
5th 4 2

50th 5 2
95th 6 2

100th 6 2
Jobs for 60 MW Wind Farm

Percentile Construction O&M
0th 17 10
5th 21 10
50th 27 11

95th 33 12
100th 38 13

Jobs for 180 MW Wind Farm
Percentile Construction O&M

Oth 55 28
5th 63 30
50th 80 33
95th 98 36

100th 109 39

4
J

Al3pen~':iix A Tables Qt" JEDi/Monte Carlo Sim ulaticrw Results

Appendixd- 1 WindEnergyProtect Impact on ]OBS

\ '

Note: Percentile is a descriptive statistic. When we simulate 1000 times, there are

1000 measurements of each output (Le. Construction Jobs for 60 MW

Wind Farm). The 95"' percentile tells us that 95% of those 1000

simulations had 33 or fewer Construction Jobs for a 60 MW Wind Farm.

We interpret this as a 95% probably that the number of Construction lobs

for a 60 MW Wind Farm will be 33 or less. The 50"' percentile represents

the median.

ii
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Earnings for 10.5 MW Wind Farm
Percentile Construction O& M

eth 0.09 0.05
5th 0.10 0.06

50th 0.13 0.08
95th 0.16 0.10

100th 0.18 0.11
Earnings for 60 MW Wind Farm

Percentile Construction O&M
0th 0.49 0.30
5th 0,60 0.33

50th 0.76 0.43
95th 0.93 0.58

100th 1.07 0.66
Earnings for 180 MW Wind Farm

Percentile Construction O&M
Oth 1 .56 0.89
5th 1.80 1.00

50th 2.27 1.29
95th 2.77 1,73

100th 3.10 2.00

i

Appendix A- 2 Wind Energy Project Impact on EARNINGS

(8 million

5

Note: Percentile is a descriptive statistic, When we simulate 1000 times, there are

1000'measurements of each output (Le. Earnings for 60 MW Wind Farm).

The 95*' percentile tells us that 95% 08 those 1000 simulations had $0.93

million or less Earnings from a 60 MW Wind Farm. We interpret this as a

95% probably that the amount of Earnings from a 60 MW Wind Farm will

be $0.93 million or less. The 50"' percentile represents the median.

5

r
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Output for 10.5 MW Wind Farm
Percentile Construction as.  M

Oth 0.36 0.13
5th 0.44 0.14

50m 0.56 0.t7
95th 0,69 0.21

100th 0.78 0.23
Output for 60 MW Wind Farm

Percentile Construction O&M
Oth 2.06 0.75
5th 2.52 0.83

50th 3.21 0.98
95th 3.95 1.21

100th 4.55 1.38
Output for 180 MW Wind Farm

Percentile Construction O&M
Oth 6.63 2.21
5th 7,62 2.47

50th 9.59 2.92
95th 11.73 3.65
100th 13.10 4.02

Appendix A- 3 Wind Energy Project Impact on OUTPUT

(3 millions)

r
g '

Note: Percentile is a descriptive statistic. When we simulate 1000 times, there are

1000 measurements of each output (i,e. Output from a 60 MW Wind Farm).

The 9S"' percentile tells us that 95% of those 1000 simulations had $3.95

million or less Output from a 60 MW Wind Farm. We interpret this as a

95% probably that the amount of Output from a 60 MW Wind Farm will be

$3.95 million or less. The SO"' percentile represents the median.
\

:
3
\ _
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Passed
THIS AMENDMENT:

Passed as amended by

Not OfferedFailed Withdrawn 9 £; I

OPEN MEETING DATE:

DOCKET nos.

COMPANY:

TIME/DATE PREPARED: August 13. 2009 at 9:32 a.m.

NEWMAN PROPOSED AMENDMENT #

August 17. 2009

E-01575A-08-0328

Sulfur Sprinszs Valley Electric Cooperative, Inc.

AGENDA ITEM no. U- 1

1 f- L. 4L.i€i" COM" Q.-59411
DOCKET CUNTRUL
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42

Delete page 38 lines 23-25.
Delete page 39 lines 1-4.

Insert page 38 lines 23 the following paragraph:

However, we are concerned that once constructed, the project MI1 permanently change
the landscape for the impacted communities and the manner in which electric service is
provided to the Cooperative's customers. We need to ensure that the goals of some in the
local communities who want more investment in renewable generation to mitigate the
need for the project have been fully considered by the Cooperative. We believe a
feasibility study prepared on behalf of the Cooperative by an independent third party is
necessary for further analysis and consideration of the issues presented, prior to
proceeding with construction of the project. Therefore, we shall require the Cooperative
to docket a feasibility study on the project and possible adternadves and hold public
forums in the impacted communities. The public forums shall include an opportunity for
community members' discussion on the feasibility study, including alternatives prior to
construction of the project. At the conclusion of the public forums the Cooperative shall
docket a report and minutes from the public forums.

Insert page 47, line ll, new ordering paragraph:

IT IS FURTHER ORDERED that Sulfur Springs Valley Electric Cooperative, as a

matter of compliance, shall docket by December 31 , 2009, a feasibility study prepared by
an independent third party that includes alternatives (including use of distributed
renewable energy) that could mitigate the need for construction of the Cooperative's
proposed 69kV project. The feasibility study shall be available for discussion in public
forums conducted by the Cooperative in the impacted communities. A report and
minutes from these public forums shall be docketed by Cooperative no later than July 30,
2010.



IT IS FURTHER ORDERED that Sulfur Springs Valley Electric Cooperative shall not
commence construction of the referenced 69kV line until the public has had an
opportunity to review and comment on the report and until further order of. the
Commission.

Conforming changes.

SSVEC E-01575A-08-0328
Newman Proposed Amendment #1

Page 2 Rf 2
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BEFORE THE ARIZONA CORPORATION COMMISSION

COMMISSIONERS

KRISTIN K. MAYES~Chairman
GARY PIERCE
PAUL NEWMAN
SANDRA D. KENNEDY
BOB STUMP

DQCKET no. E-01575A-09_ 0 4 5 2 ,

APPLICATION

IN THE MATTER OF THE APPLICATION
OF SULPHUR SPRINGS VALLEY
ELECTRIC COOPERATIVE, INC. FOR AN
ORDER INSTITUTING A MORATORIUM
ON NEW CONNECTIONS TO THE V-7
FEEDER LINE SERVING THE
WHETSTONE, RAIN VALLEY, ELGIN,
CANELO, SONOITA, AND PATAGONIA,
ARIZONA AREAS.

Expedited Consideration Requested
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On September 8, 2009, the Arizona Corporation Commission ("Commission")

issued Decision No. 71274 ("Decision") in Docket No. E~01575A_08-0328 (the "Rate

Case Docket") that expressly prohibits (until further Order of the Commission) Sulphur

Springs Valley Electric Cooperative, Inc, ("SSVEC" or "Cooperative") from constructing

a 69 kV sub-transmission power line ("69 kV line") to serve the Whetstone, Rain Valley,

Elgin, Carmelo, Sonoita, and Patagonia, Arizona areas (collectively the " Affected Areas").

SSVEC had previously planned and scheduled principle construction of the 69 kV line in

the fall of 2009 because the Cooperative's documentation and analysis determined it

necessary to alleviate significant power quality, reliability, and capacity constraints

resulting in power fluctuations and outages in the Affected Areas that are currently served

by the Cooperative's existing V-7 Feeder Line.l

The Decision further ordered SSVEC to: (i) commission an independent feasibility

study regarding alternatives (including use of distributed renewable energy) that could

I . . . . . .
A map depicting the V-7 Feeder Line is attached as Exhlbxt I.
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mitigate the need for construction of the 69 kV line and to report the findings of such

study to the Commission by December 31, 2009, (ii) conduct public forums in the

Affected Areas to include topics relating to the results of the independent feasibility study

and addressing how renewable energy generation (in particular, distributed generation)

could be incorporated into the generation plans to serve the area covered by the planned

69 kV line and associated upgrades, and (iii) prepare a report to be filed with the

Commission by July 30, 2010, that discusses the outcome of the public forums.

In light of the Commission's Decision ordering SSVEC to stop construction of the

69 kV line, SSVEC, through counsel undersigned, hereby requests the Commission to

issue an order authorizing the Cooperative to institute a moratorium on new and/or

expanded service connections to its V-7 Feeder Line so the power quality, reliability, and

capacity problem resulting in power fluctuations and outages that will continue to exist

within the Affected Areas, will not be further exacerbated, nor further degrade, the service

to existing members."5
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1. BACKGROUND AND BASIS FOR THIS APPLICATION

SSVEC is an Arizona member-owned non-profit rural electric distribution

cooperative headquartered in Willcox, Arizona. SSVEC is a Class A electric public

service corporation that serves most of Cochise County and portions of Santa Cruz, Pima,

and Graham Counties (which includes the Affected Areas), pursuant to a Certificate of

Convenience and Necessity issued by the Commission.

SSVEC has been assiduously working toward a solution to bring quality, reliable

power to the Affected Areas through its Sonoita Reliability Project ("Project"). The

Project has taken years of planning, analysis, design consideration, cost estimation,

community participation, and review and provided SSVEC the information necessary to

make sound decisions based upon a balance of community concerns and requirements of

the Cooperative with respect to its obligation to provide safe and reliable service within its

2



With these facts in mind,
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service territory. As initially identified, the solution to this area's reliability issues is a

new substation in Sonoita. Based upon the Community's concerns, SSVEC obtained a

new substation property in a commercial land use area of Sonoita, rather than using its

existing parcel in a residential subdivision. ,

The 69 kV line necessary to energize the substation has been the most contentious

and emotional issue for the Project. The routing of this line has been the primary focus of

the community, and SSVEC has conducted numerous community meetings, met with

representative groups and individual property owners, welcomed presentations to its

Board, and received e-mails and letters with opinions regarding the line location. There

was also considerable public comment made in this Rate Case Docket.

As a non-partisan entity, SSVEC compiled the route arguments and balanced such

with basic aspects of business practices and cost analysis.

SSVEC determined that the most cost-effective option that impacted the least amount of

its members was for the route for the 69 kV line follow the existing known easements

within the San Ignacio del Babocomari Land Grant ("SIDB") and the Sonoita Hills

subdivision, location of SSVEC's original substation property, Buchanan. The SIDB

easement and affiliated easements to SSVEC's original substation property, Buchanan,

have been on record for more than a quarter of a century. SSVEC's 1982 purchase of

nearly 20 miles of SIDB easement, along with utilizing designated utility corridors, has

allowed SSVEC to significantly reduce overall project costs due to acquisition of rights-

of-way.

Due to some public opposition to the proposed siring of the 69 kV line, the issues

relating to the Project were interjected into SSVEC's Rate Case Docket.2 In the Rate Case

Docket, SSVEC provided the Commission information demonstrating the need and

necessity to construct a new substation and affiliated 69 kV line as the electric distribution

2 SSVEC hereby incorporates herein the relevant portions of the Rate Case Docket.
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2
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4

5

facilities currently servicing the Affected Areas, have significant deterioration of power

quality resulting from an inordinately long feeder line, insufficient line and transformer

capacity, nonconforming equipment serialization, and an average reliability occurrence of

270 outage hours per year over the last 10 years. The existing line does not adequately

and reliably serve the existing customers, and will continue to decline with the increased

6 load of new customers.
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The Cooperative presented uncontroverted evidence to the Commission at the rate

case hearing that: (i) the proposed construction and siring of the new line through the

SSVEC-acquired right-of-way impacted the least number of SSVEC members at the least

cost 4, (ii) the Affected Areas would continue to be plagued by outages if SSVEC did not

timely move forward with the Projects, and (iii) the Cooperative had concerns for the

elderly and businesses in the Affected Areas if the outages and unreliable service

continued for a prolonged period of time.6

Additionally, the Cooperative had previously provided the Commission's Utilities

Division ("Staff') information regarding the existing electric distribution facility's in the

Affected Areas, voltage instability as shown by SSVEC's Milsoft WindMil Distribution

Analysis Software.7 The distribution analysis shows a 15% voltage drop on a 120-volt

base which exceeds acceptable limits set by manufacturers of electrical apparatus design

19 to withstand +/-10% voltage fluctuations. This analysis clearly demonstrated that

20

21

voltages do not meet Commission-mandated (A.A.C. R14-2-208 Provision of Service)

voltage levels set forth in the 1989 edition of ANSI C84.1.8 ANSI C84.l requires

22

23

24

25

26

.1 See discussion in Decision at page 36, lines 7-24, see also V-7 Outage Chart attached hereto as Exhibit 2
referenced in footnote 122 of the Decision.

Rate Case Docket Hearing Transcript at page 301, line 3 through page 309, line 17, also see late-filed
Hearing Exhibit A-26.
J Decision at page 36, lines 19-21 .
71d at lines 21-22.
8 See Exhibit 3 attached hereto.

There are no updated editions.
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voltages to be maintained between 126-117 volts and analysis for this circuit indicates

voltages as low as ll3v. The information provided to Staff further demonstrated that: i)

the existing substation transformer has exceeded its maximum capacity rating of 7MVA

multiple times in the past five years, leading to loss of functional life of the equipment

and (ii) the Arizona Department of Economic Security Population Statistics for June 6,

2007, indicate a population growth forecast for the Affected Areas within Santa Cruz

County of 70-80 persons per year, using an average household size of 2.3 persons, this

would indicate a growth of at least 30 homes (or services) per year to the Affected Areas

thereby increasing the amount of load on the substation transformer.l0 SSVEC's new

service/expansion of service records indicate an actual average of 83 new/expanded

services per year over the past five years.l 1

Notwithstanding the evidence presented at the hearing (or information provided to

Staff) to the contrary, as well as the concerns raised by Staff at the Open Meeting

regarding the impacts on health and safety resulting from the voltage drops that occur on

the line,l2 the Commission ordered SSVEC to delay the construction of the 69 kV line.l3

The Decision also references SSVEC's testimony that a delay of the construction of the 69

kV line would lead to the imposition of a moratorium on new .hookups in the Affected

Areas because the existing V-7 Feeder line has poor power quality and is at capacity.l4

The Cooperative believes that based upon the requirements of the Decision and as

there is not a definite time period for solutions to be effected to resolve these issues from

the as yet-to-be-performed independent study results and recommendations, there is a

22

23

24

25

26

10See Exhibits 4 and 4-A attached hereto.
11 See Exhibit 5 attached hereto.

See Exhibit 6 attached hereto.
13Rate Case Docket Open Meeting Transcript at page 155, line 23 through page 157, line 15.
14 Decision at page 48, lines 24-26.

Decision at page 37, lines 4-5, Rate Case Docket Hearing Transcript at page 303, line 18 through page
304, line 3, See also Transcript of Rate Case Docket Open Meeting at page 154, line 23 through page 155,
line 5 and page 178, lines 21-24.

5



likelihood of a delay of at least several years before rectification may occur to alleviate

the Affected Areas' capacity and reliability problems, thereby continuing the degradation

of the existing electric system. Allowance of additional load in the form of new service

connections or expansion of existing services will only further degrade the quality and

reliability of electric service in the Affected Areas by increasing the risk for: (i) voltage

brown-outs, causing damage and possible safety hazards, (ii) overload damage to the

substation transformer, including total failure, and (iii) an increased number of significant

outages due to line and/or equipment failures.

Therefore, consistent with the arguments and evidence presented in the Rate Case

Docket and to Staff, SSVEC has no choice but to request that the Commission authorize
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SSVEC to institute a moratorium on new service connections and expanded service within

the Affected Areas that are served by the V-7 Feeder Line until such time that the power

quality, capacity, and reliability issues can be resolved. Although the requested

moratorium will not alleviate the existing power quality, reliability, and capacity problem

in the Affected Areas, it will assist in ensuring that the problem is not further exacerbated.

As of the date of the filing of this Application, SSVEC has twenty three (23)

requests for new service and/or expansion of service, which have been assigned a

construction work order or have an application pending.15 SSVEC will continue to honor

these requests. Any request for service made after the date of filings will be put in a

queue to be addressed on a first come, first sewed basis following the lifting of the

moratorium.

111. COMMUNICATION AND NOTICES
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All communications, notices, and correspondence regarding this Application

should be served upon the following:

15 See Exhibit 7 attached hereto.
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Bradley S. Carroll
Snell & Wilmer L.L.P.
One Arizona Center
400 East Van Buren Street
Phoenix, AZ 85004-2202
602-382-6578 (Direct)
602-382-6070 (Fax)
bcarroll@swlaw.com (Email)

IV. REQUESTED RELIEF
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WHEREFCRE, on the basis of the foregoing, SSVEC requests that the

Commission issue an order as expeditiously as possible that authorizes the Cooperative to:

1. Immediately institute a moratorium on new and expanded service

connections that will be serviced by the existing V-7 Feeder Line within the Affected

Areas in the manner set forth in this Application, and

2. Maintain such moratorium until such time that SSVEC determines that a

long-term, safe, affordable, and reliable solution is defined and fully implemented. This

will allow SSVEC to provide the best possible service to existing customers (under the

circumstances) without further degrading the already marginal service in the area that

would result if additional load were allowed on the V-7 Feeder Line.

RESPECTFULLY SUBMITTED this l 8th day of September, 2009.

SNELL & WILMER L.L.p.
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By
Bradley S. Carroll
One Arizona Center
400 East Van Buren Street
Phoenix, Arizona 85004-2202
Attorneys for Sulfur Springs Valley

Electric Cooperative, Inc.
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ORIGINAL and 13 copies filed this
18th day of September, 2009, with:

Docket Control
ARIZONA CORPORATION COMMISSION
1200 West Washington
Phoenix, Arizona 85007

COPIES of the foregoing hand-delivered
this 18th day of September, 2009, to:

Steve Oleo Johnson, Director
Utilities Division
ARIZONA CORPORATION COMMISSICN
1200 West Washington Street
Phoenix, Arizona 85007
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Janice Allard, Chief Counsel
Legal Division
ARIZONA CORPORATION COMMISSION
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DA TE REQUES TED W / O # D/SCRIPT/ON COMMEN TS/EXPLANA TION OF FILE STA TUS

3/3/2009 81043 UG PRIM & SEC 400 AMP HOUSE PENDING P A Y M E N T

6/14/2008 80128 400 AMP FOR NEW STORE HOLDING FOR CUSTOMER INFO

8/14/2008 80402 UG PRIM $ SEC 200 AMP HOUSE PENDING PAYMENT

6/4/2009 81370 NEW SERVICE 200 AMP FOR HOUSE IN ROW PENDING PERMITS

7/22/2009 81540 NEW 200 AMP SERVICE FOR MH CONSTRUCTION PENDING

8/21/2009 81641 NEW 400 AMP SERVICE FOR SHOP CUSTOMER WILL CALL WHEN READY

8/21/2009 81640 200 AMP SERVICE FOR WELL CONSTRUCTION PENDING

8/25/2009 81651 200 AMP SERVICE FOR WELL PENDING PAYMENT

8/31/2009 81667 200 AMP SERVICE FOR HOUSE PENDING PAYMENT

PENDING PEN D I N G 200 AMP TO HOUSE PRI & SEC APPLICATION

9/8/2009 81863 200 AMP TO HOUSE PRI & SEC STAKING IN  PROGRESS

PENDING PENDING 200 AMP SEC TO HOUSE APPLICATION

PENDING PENDING UPGRADE TO 200 AMP F O R H OU S E APPLICATION

7/27/2009 81860 UG SEC TO HOUSE 200 AMP STAKING IN  PROGRESS

PENDING PEN D I N G SERVICE FOR HOUSE APPLICATION

8/24/2009 81649 SERVICE FOR HOUSE 200 AMP STAKING IN PROGRESS

9/9/2009 81685/81686 SERVICE FOR 2 HOUSES READY TO STAKE

9/15/2009 8 1 6 9 ] 200 AMP RAMADA READY TO STAKE

9/16/2009 81700 SERVICE FOR HOUSE 200 AMP READY TO S T A K E

PEN D IN G PEN D I N G SERVICE FOR HOUSE 200 AMP IN ESCROW

PENDING PEN D I N G SERVICE FOR HOUSE 200 AMP APPLICATION

PEN -|\ PEN SERVICE FOR HOUSE 200 AMP HOUSE FOR SALE IN TUCSON

PENDING PEN D I N G SERVICE FOR HOUSE 200 AMP DRAWING UP PLANS

Exlll8llE` 7

v - 7  W O R K  O R d E R  S T A T U S

I  6-Sep -09
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Ron Orozco, P.E., CEM CDSM
Engineering Manager, SSVEC

Phone: (520) 609-S026
e-mail: rorozco@ssvec.c0m

Ron possesses a unique background of education and work experience on both the electric utility side and
the industry side of various renewable energy technologies. This experience spans thirty years beginning
in 1979 with early solar and wind energy system research at the University of Arizona to current position
as Engineering Manager at Sulfur Springs Valley Electric Cooperative. Included in this period is:

increasingly more challenging and professional development in conventional rural electric utility
engineering, energy efficiency, and demand-side management, renewable energy system design,
installation and maintenance, renewable energy program design, implementation and evaluation
worldwide, solar and wind energy training worldwide, wind resource assessment.

Ron holds the following credentials: B,Sc. Engineering - University of Arizona, registered Professional
Engineer in Arizona (AZ#2l623) and New Mexico (NM#l2607), Certified Energy Manager (#5266)
and Certified Demand Side Manager (#83) through Association of Energy Engineers, Journeyman
Electrician (EE-98] in NM #35084) and Licensed Electrical Contractor (EE98 in NM #91998) in New
Mexico (neither current to avoid any conflict of interest with current position at SSVEC), NABCEP
Certified Solar PV InstallerTm (not current to avoid conflict of interest), Member of the NRECA
Cooperative Research Council's Renewable and Distributed Energy Management Advisory Group,
graduate of the NRECA/University of Nebraska Management Internship Program.

Electric Utility Experience
Conventional Electric Utility Engineering>

•

•

•

•

•

Engineering Manager with direct management responsibility for a team of 28, including
five Professional Engineers, for all design, field staking, right-of-way acquisition, power
quality, construction standards, and planning for a $25M+ construction work plan
Transmission line (up to 115 kV), distribution line (7.2/12.47 kV and 14.4/24.9 kV), and
substation design and construction
Load flow analysis and system losses evaluation .
Development, training, and use of distribution line staking manuals
Power requirements studies
Rate studies and presentation to state utility commission

> Energy Management
•

•

Certified Energy Manager and Certified Demand Side Manager through Association of
Energy Engineers
Completed energy audits of dozens of irrigated farms in Arizona establishing metric for
energy conservation program goals leading to implementation of a demand-side load
management program to shed 20+ MW of irrigation load for peak shaving
Taught irrigation load management programs for Western Area Power Authority
Conducted dozens of residential energy audits as part of marketing and application
assessment for grid and off-grid renewable energy applications

4
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RonOrozco, P.E.
rorozco@ssvec.com

Provided technical assistance in energy conservation programs to various Central
American electric utilities during nationwide power shortages
Arranged for representatives of the National Association of Energy Service Companies to
visit Central American utilities and present ESCO and ESPC concepts
Developed and implemented energy conservation training programs and materials for use
in newly electrified rural villages of Central America
Successfully identified funding for, and completed field installation of, 100+ residential
electric meters in previously unmetered solar/wind/diesel hybrid village in Mexico

Renewable Energy Experience
> Renewable Energy System Design, Installation and Maintenance

•

•

Charter NABCEP Certified Solar PV Installers"' through the North American Board of
Certified Energy Practitioners dedicated to recognizing the most qualified and experienced
solar energy professionals (not current)
Responsible for design review and field inspection of forty-one 21kW> 3-phase grid
connected photovoltaic systems installed at schools in Cochise County
Responsible for design review and field inspection of dozens of residential grid-connected
solar and wind energy systems through SSVEC's SunWatts program.
Owned and managed Energia Total -- an electrical contracting firm specializing in solar

and wind energy system design, installation and maintenance in New Mexico (l996-2001)
Designed and installed over 50kW of solar and wind electric systems for domestic, Arctic,
Antarctic and Latin American markets
Designed, built and marketed the "FireFly" line of pre-assembled, skid-mounted solar and
solar/wind/gasoline genet systems
Designed and built DC power control system for remote telecomm application in the
Amazon of Brazil
Designed and built two solar/wind/gasoline hybrid systems for Arctic application
Designed and installed more than six wind energy systems using turbines ranging from
low to 500 watts
Designed and installed approximately 20kW of grid-connected solar electric systems
including a one commercial low and one kw - 3 phase system and several residential
systems
Field engineer for 75MW+ wind energy project in Appalachia responsible for site
evaluation, permitting, and project design including array layout, substation design and
underground sub-distribution system design

> Renewable Energy Program Design, Implementation and Evaluation
• Renewable Energy Consultant to World Bank, US Agency for International Development,

Sandia National Laboratories, Southwest Technology Development Institute, American
Wind Energy Association, Solar Energy Industries Association, Solar Energy Research
and Development Fund and others in design and evaluation of renewable energy programs
in US, Mexico, Central and South America and Africa. ,
World Bank assessment of renewable energy opportunities in rebuilding of energy
infrastructure for Mozambique

Page 2



Ron Orozco, P.E.
rorozco@ssvec. com

> Solar and Wind Energy Training
• Developed training materials and presented dozens of training sessions ranging from

community meetings to week-long technical training courses in US, Mexico, Central and
South America, and Africa for audiences ranging from national Ministers of Energy to
small farmers

> Village Power
•

•

•

Established and implemented a private ownership model for a MW diesel generation
station and associated transmission and distribution system on the island of Roatan,
Honduras including interim management and implementation of a demand- and supply-
side energy management programs
Directly engaged in design, installation, review and/or maintenance of numerous diesel
only, wind/diesel, and wind/solar/diesel village power systems in Mexico, Central
America, Brazil and Peru
Conducted field evaluation of 10+ village diesel systems in Amazon for potential
conversion to hybrid renewable systems
Institutional and Energy Management Specialist for large diesel/solar village power
system in the Peruvian Amazon with International Lead Zinc Research Institute, the Solar
Energy Industry Association and the Solar Energy Research and Education Fund

> Domestic Wind Energy Experience
• Western Maryland

O

O

O

O

Installation of 50~meter meteorological tower and supervision of two other towers
Implement project scheduling, land acquisition, permitting, micro-siting, and town
meetings
Engineering representative to transmission utility on substation and interconnect issues
Qversee various site environmental studies, surveying, and sub-contractor activities

New Mexico
Owner/Operator of company that installed seven 40-rneter anemometer towers for
State of NM Energy, Minerals and Natural Resources

o Personally installed two 40-meter resource assessment towers
o Islets Pueblo Wind energy proposal for DOE/Kirtland Air Force Base/Sandia Labs

O

South Dakota
O

O

Site assessment, partnering agreements, PPA discussions with local utilities,
interconnect review, avian issue paper, oversight of environmental assessment,
detailed financial analysis, for single-turbine grid-connected 750kw-lMw project
with Rosebud Sioux tribe and DOE.
Integrated Resource Plan for Rosebud Sioux tribe including wind energy

Page 3



Ron Orozco, P.E.
rorozco@ssvec.com

> International Wind Energy Experience
• Mexico

O

O

O

Baja California -. Directed wind resource assessment program for DOE/Sandia.
Arranged institutional partnering, general and micro siring for anemometer towers,
local fabrication and installation of 15-meter towers in seven sites along Pacific coast
of Baja California. Facilitated data collection and delivery of data.
Yucatan Assessment Pilot and project director for aerial and ground survey of
potential wind energy sites along Southern Yucatan coastline.
Oaxaca Assessment - Pilot and project director for aerial and ground survey of
potential wind energy sites along the coastline and Isthmus of Tehuantepec (La
Ventosa).

Brazil
O

O

Co-author of Training Needs Assessment for UNSAID/Brazil including support large
wind energy technologies
Taught technical and commercial portions training course on commercial development
of large wind energy projects in Brazil

Guatemala
o

o

Assisted in identification and project development for Huite Wind Energy Project and
facilitated tour of US manufacturers
Consultant to Ministry of Energy of Guatemala for development of energy policy
friendly to renewables

Honduras
O

O

Facilitate wind project near Tegucigalpa
INCA/REETI Wind Energy Training

Peru
o Host Ministry of Energy representative to Tehachapi and beyond
Canada .

Prepare Wind/Gas project proposal for First Nations of Canada
Prepare Wind/Gas project proposal to Canadian Department of Energy

O

O
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From:
Sent:
To:
Subje<Q9\G\NN-

Lee Sims [Ieesims2@gmail.com]
Thursday, August 13, 2009 11118 AM
Kennedy-Web
Sulfur Springs Valley Electric Co-op (SSVEC)'s Proposed 69 kg Sub-Transmission Line

Dear Ms. Kennedy:

w

I have been a member of SSVEC since 1961 and a resident of Sonoita since 1967, Over the
years, I have experienced many blinks and power outages that come with living in a rural
area. However, the situation is now becoming critical since the 14 kg feeder line (V~7
Feeder) from the sub-station pa miles east at the junction at highways 82 and 96, has reached
capacity. The V-7 Feeder serves 2408 homes in the Elgin, Sonoita and Patagonia area, has 366
miles of line and is the longest feeder line in the SSVEC inventory. The rate hearing
scheduled to begin on August 17th will in part deal with a proposed 69 kg sub- transmission
line from the Huachuca city / Sierra Vista area to Sonoita. This line will serve to rectify
brownouts, blinks and outages now experienced.

S S V E C  h a s  p r o v i d e d  t h e  m e m b e r s  s e r v e d  b y  t h e  V - 7  F e e d e r  w i t h  a n  e i g h t  p a g e  r e p o r t  w h i c h
d i s c u s s e d  f i v e  o p t i o n s  a n d  c o s t s  r a n g i n g  f r o m  $ S 5 M  t o  $ 1 3 . 3 M . S S V E C  c h o s e  t h e  $ 1 3 . 5 M  o p t i o n
w h i c h  i s  t h e  m o s t  c o s t  e f f i c i e n t  r o u t e ,  a f f e c t s  t h e  f e w e s t  m e m b e r s  a n d  u s e s  e x i s t i n g
e a s e m e n t s .  I  s u p p o r t  S S V E C  i n  t h e  c h o i c e  o f  t h i s  o p t i o n  .

i

A very small, but exceedingly loud group of members has by means of irrational rants managed
to delay construction of this much needed 69 kg sub-transmission line. They are now
circulating petitions saying that new technologies would be significantly less expensive ($3-
9
million) to implement, but they offer zero information on this new technology and they are
requesting that SSVEC initiate a feasibility study of all alternative techniques of power
generation. i

\
The V-7 Feeder is at maximum capacity now and any new power generation.in the V~7 Feeder area
would require a back-up sub-transmission line.
There are some alternative methods of power generation in use today such as wind and solar,
but the amount of power produced is exceedingly small. Furthermore wind and solar power
generation is much more expensive than the methods used by the Arizona Electric Power
Cooperative (AEPCO) which supplies power to SSVEC.

As I stated earlier, I support SSVEC's choice in the 69 kg sub- transmission line and I hope
that the Arizona Corporation Commission also approves so that construction can begin
forthwith.

retiredLee Sims,  p.  E. ,
PO Box 206
Sonoita Az 85637
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From: DALE WYKES
Sent: Tuesday, August 18, zuua 2:55 AM
To: Mayes-webEmail
Subject: ACC Docket NO, E-1057A-08-0328

Utility Company.

Division:

Contact Name:

8/21/09 REFERRED BY CHAIRMAN MAYES OFFICE.

0R\G\nl\L

Nature of Complaint:

Complaint By:

Account Name:

Street:

State:

Opinion No. 2009

Complaint Descdptionr

Investigator: AI Amezcua

Priority: Respond Within Five Days

/

Dale W Wykes

n/a

n/a

AZ

Electric

Lai fie Keller

Sulphur Springs Valley Electric Cooperative, Inc.

First:

Dale w

ARIZONA CORPORATION COMMIL

UTILITY COMPLAINT FORM

08E Rate Cases Items - In Favor
N/A Not Applicable

81352

zip: 00000

UP'r;l\i IVIELHNG A NUA H EM

Phone:

Arizona Corporation commission

DG CO KETED

2 A 2889

Wykes
Last:

|"~- .I
vi

Contact Phone:

Home:(000) 000-0000

Work:(000) 000-0000

CBR:(

is: E-Mail

Date: 8/21/2009

Fax: (

U

i v
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o z
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Dear Commissioners,
i

I am appalled at the continuing attempts by individuals in the Sonoita/patagonia area to change, delay and even
preclude this action. The complaints of destroying native grass line and ruining sonic views are nonsense.
SSVEC has done an outstanding job to plan minimal impact on people in the area and has tried, to no avail, to
placate the concerns, I personally know many of the people who have been among the complainers and know
that they, as a group, would never be satisfied by any single action SSVEC took. l regret that information on the
change of the hearing location to Tuscon was poorly circulated. l did not hear of the Tuscon hearing until
Saturday and was unable to change plans for Monday to attend.

I
4

I

:
I
I

!

I
I

I live 22 miles southeast of Sonoita, near the end of SSVEC's longest distribution line. A line which for many
years has had the dubious distinction of having the highest outage rate in the total SSVEC service area. The
outage rate has always been attributed to the old ineffective power transmission line to the Sonoita/patagonia
area. My only complaint with this planned Sonoita transmission line and substation is that it's not done yeti l
have looked at the substation location and the route of the transmission line and fail to understand the reasoning
of those who oppose them. SSVEC has done a good job in coming up with an effective plan that has minimal
impact on all area residents.

I am not opposed to solar or wind or other alternatives but I think these should be approached as long range
improvements in the overall power generation scheme not as partial axes in a transmission line and distribution
upgrade. l am vehemently opposed to any further delays in correcting this long know situation. I have already

I
i
i

I
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ARIZONA CORPORATION COMMISSION

UTILITY COMPLAINT FORM

suffered long enough with the poorest least reliable electrical power in the SSVEC system. I am tired of waiting
to get more reliable power with less outages/blinks. I know going "Green" is one of the most popular things
currently but everything has it's time and place and this action is neither the time or the place for rt.

I strongly urge the Corporation Commision not to exacerbate my situation of poor power reliability by doing
anything that delays or impedes completion of this long overdue task. As'for SSVEC's rate increase, l don't see
how they have gone as long as they have without a rate increase. The costs of everything else has gone up
dramatically in the time since SSCEC's current rates were set, I will gladly pay more for better more reliable
service. I am asking you allow SSVEC to continue this project as planned and as soon as possible, not delaying
another year or for some unknown future time. Again, please do not delay SSVEC in making this improvement.

Sincerely,

Dale W. Wykes
'End of Complaint*

Uti l i t ies' Response:

investigator's Comments and Disposition:
8/21/09. Good morning Mr. Wykes

This is to acknowledge receipt of your email dated August 18, 2009 to Chairman Mayes Office. My name is
Alfonso Amezcua with the Arizona Corporation Commission Utilities Division ("Commission"). Your opinion will
be placed on file with the DocketControI Center of the Commission to be made pan of the record.

Staff appreciates your comments and the interest taken on the application. CLOSED.
*End of Comments*

I
I

Date Completed: 8/21/2009
I

l

Opinion No. 2 0 0 9  -  8 1 3 5 2
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Complaint By:

Account Name:

Street:

City:

State:

Opinion No. 2009

Complaint Description:

Investigator: Brad Morton

Priority: Respond Within Five Days

Susan Andersen

n/a

n/a

AZ

Susan

First:

ARIZONA CORPORATION COMMISSION

UTILITY COMPLAINT FORM

08A Rate Case Items - Opposed
N/A Not Applicable

81398

Zip: 00000

Phone: (602) 542~0836

Andersen

Last:

Home:(520) 000-0000

Work:

CBR:

Date: 8/24/2009

Fax: (602) 542-2129

LIL

Sulphur Springs Valley Electric Cooperative, Inc.Utility Company.

Division:

Contact Name:

Nature of Complaint:

Electric

Lannie Keltner ContactPhone: (520) 515-3440

From: Jack Blair [mailto:jblair@ssvec.com] On Behalf Of seni0r_management
Sent: Monday, August 24, 2009 8:25 AM
To: Utilili&$ Div - Mailbox
Subject: FW: Sonoita Reliability Project Docket # E-0157A-08-0328

This member asked that this letter docketed in the SSVEC rate case I

---Original Message--»
From: Susan L. Andersen [mailto:nycnowaz@hotmaiI.com]
Sent: Tuesday, August 18, 2009 9:37 PM
To: senior_management@ssvec.org
Subject: Sorroita Reliability Project

The following message was sent from the SSVEC.org Contact Us email form:

*******r*****x**********1r**¢***lf*

Sent by: Susan L. Andersen
Email: nycnowaz@hotmail.com
Address: 63 Palomino Trail, Sonoita, AZ 85637 Member #: 246541 Submit Date: August 18, 2009, 9:36 pm

!

I

*t*i*****************************

Dear Mr. Blair,

I implore you to get this project up and running tout dh suite.
Please know that there are a higher number of residents in favor of this project going forward than this NIM
group that feels they speak for all of Sonoita... which by the way, they don't. Sonoita was without power for

I
I



ARIZONA CORPORATION COMMISSION

UTILITY COMPLAINT FORM

approx. two hours today, and to have to wait for another year to get this project going is unacceptable.

Must SSVEC abide by what the ACC has handed down?
What are your options to negate their decision?

Sincerely,
Susan Andersen
*End of Complaint*

Uti l i t i es '  Response:

Invest igator 's  Comments  and D isposi t ion:

Opinion docketed.
*End of Comments*

D a t e  C o m p l e t e d : 8 / 2 4 / 2 0 0 9

Opinion No. 2 0 0 9  -  8 1 3 9 8
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To: Newman-Web, Pierce-web, Mayes-webEmaiI, kennedy-web@azcc.org, stump-web@azcc.org
Subject: SSVEC Rate Hearing .

From: Sabrina [mailto:
Sent: Sunday, August 23, 200s :>:4u HM I

I

The ACC should reconsider the Sonoita line matter that I read in the Sierra Vista Herald about a few days ago. I
know the people who are leading the charge against building this line and all of this environmental stuff that they
are bringing up is a bunch of crap. When SSVEC first proposed the line, I know for a fact that the Getzwillers
were for it. The reason l know that is that they wanted the line to run across most of the ranch but then turn off
of it before they reached their view. I know it because they tried to get the community to get behind the new line
route. When I found out about it, l as enraged since their new proposed line was now going across my
backyard where there was no easement, Many of us got together and went to SSVEC and got that proposal
stopped. These people will do anything for this line to be built somewhere else and l think that this is wrong. It
is also wrong to spend a quarter of a million dollars on a study that in fact will end up costing all of us a lot more
money since delays always mean increased costs. l think that SSVEC has done a great job in keeping us
infonned and working with us.
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After reading the article I think that the entire commission caved in to a few extremists who made themselves
sound really loud. A lot louder than their numbers. Most of us down here want the line built and built now. l'm
tired of the outages and spikes and drops in power. Delaying this does no good. l DO NOT want to have my
rates go up for another study. And how can you do this? I went to the Sierra Vista meeting and clearly
remember the Chairwoman even saying that you don't have jurisdiction, And now you feel you do? So I now
consider the commission responsible for the power issues and will direct my ire to you when the power goes
out. it is no longer SSVEC's problem, it is yours,

Sabrina Miller
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Personally I am not impacted by the 69 KV line upgrade, per sh. But as a member of the SSVEC, I will be impacted (as
will all coop members) when the additional cost of the independent study is passed along to the members. You have
caused a substantial additional expense to be incurred by SSVEC and have delayed reliable upgraded electrical service
to the Sonoita area. I fully expect a year from now that the independent study and analysis you have demanded will result
in the same conclusions SSVEC engineering reached years ago. In short, political gain will delay reliable electricity to all
resident of Sonoita and the SSVEC members will incur an unnecessary expense on behalf of your ego.

Stay tuned because a lot of folks in the SSVEC service area already are.

David Grieshop
Sierra Vista

From a jurisdictional perspective, anything less than 100KV is not within the purview of the ACC at several levels the most
grievous being Constitutional. Second, a small group of self appointed "experts" from Sonoita held not only the vast
majority of Sonoita residents' hostage but their vociferous vocal blather corralled a majority of the ACC itself. As if that
was not bad enough, the statement in essence "for SSVEC to recoup the cost ($250K) of the independent study in a
SSVEC future rate increase request defies belief.

It was regrettable you made a motion last week during the SSVEC rate hearing (aka, the Sonoita 69 KV line caper) to go
against the administrative law judge and the ACC staff recommendation to require an independent review of the
alternatives to the only viable course of action for upgrading the 69 KV line to improve reliable service to the Sonoita area
residents. Had SSVEC not seriously studied the alternatives over the last few years for upgrading the line in question and
addressing the grass land issues of the area, then I would have agreed with your motion. Unfortunately, you and all but
one of your fellow commissioners allowed politics to get in the way of good corporate governance, SSVEC had done their
due diligence, the ACC, led by you on this matter, capitulated!

I-rom:
Sent:
To:
Cc:
Su

Commissioner Newman:

-4-~ \G\NAL

Dave Grieshop [38daze@cox.net]
Sunday, August 23, 2009 9:31 PM
Newman-Web
Mayes-webEmaiI
SSVEC Rate Hearing, Tuesday, August 25, 2009
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Bruce Dockter [dockterbc@cox.net]
Monday, August 24, 2009 10:17 AM
Newman-Web

r-rom:
Sent:
To:
Subject: URIGINAESVEC Rate Case

I Paul,
I

i

t

I was distressed to read in the paper recently that the Corporation Commission made a
determination to delay the badly needed 69 KV line between Whetstone and Sonoita. As you
know, the line is necessary to solve serious outage problems in Sonata, Elgin and Patagonia.
The year delay you have imposed will only exacerbate the problem and I object to your mandate
that the I, as a member of SSVEC, a Cooperative, must pay for yet another study when it
appears that SSVEC has met all the requirements, already done a study of
alternative recommendations, and done an environmental impact study.
This is a burden on the members of the cooperative imposed by the Corporation Commission that
is unnecessary, and unappreciated.

Bruce Dockter
2455 Willow Bark Lane
Sierra Vista, Arizona, 85636
dockterbc@cox . net
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